
Agricultural Research Institute* 

PUSA 




Commonwealth 



OF Australia 


Science and Industry 



Coonnonwealtli Institute of Science and Industry 


ADVISORY COUNaL 


MEMBERS OF EXECUTIVE COMMITTEE 
Cbairmait : 

F. M. Gellatly, Esq., LL.D* 


Vice-Ctiatrman : 

Prof. D. Orme Masson, M.A.. D.Sc., F.R.S. 


immiiera; : 


D. Avery, Esq., M.Sc. 

S* S. Cameron, Esq , D.V.Sc. 

G. D. Delprat, Esq., C.B.E. 

W. Russell Grimwade, Esq,, B.Sc. 
Prof. T. R, Lyle, M A., Sc D , F R S 
W. H. Jepp, Esq. 

E. A. Mann, Esq., F.I.C. 


I A. McKinslry, Esq., B.A., M.Sc. 

I C. S. Nathan, Esq. 

I A. B. Piddmgton, Esq., K.C. 

A. E. V. Richardson, Esq., 

M A . B Sc 

Prof. J. Douglas Stewart, 

B V Sc . M R C V S 

Prof. R. D. Walt, M.A., B.Sc. 


x*^fftuo iHemhertf (Chairmen of i^tate Committeeo) : 

Ntw South IVaUa: F. Eeverrier, Esq., K.C. 
f^tcioHa: Prof. T, R. Lyle, M.A., Sc.D., F.R.S. 

Queensland . J. B* Henderson, Esq., F.I.C. (Acting Chairman). 
South Australia: Prof. E. Rennie, M.A., D.Sc. 
fVestern Australia : Prof. J. W. Paterson, B.Sc., Ph.D. 

Tasmania : Major I. H. Butlers. M.Iiirt.E.E,. M A.I E.E . M A.S.C.E. 

i^ecretary anb Cfjief of fBoreau of information : 

Gerald Lightfoot, M«A. 

Danks* Buildings, Bourke Street, Melbourne, 

Science Abstractor atib ebitor of iBulletms : 

W* B. Alexander* M.A. 




**We mutt riM to this great occasion, turning a frightful 
calaifetit|r into m lasting good. We are beginning late, but we may 
at least avoid the mistakes of those who blaaed the trail. Our 
duty is clear: our great industries, primary and secondary, must 
stimulated, advised and aided by scientific industrial research 
and by *wbe laws on a scale commensurate with their national 
hnpoftanee apd valae." 

Inftuguul Spesch-itjgAl Hon. W. M. HUGHES, P.C., He., 

f Int Clmlmas if Alrit«rr CoimcU 

if Sciisci iui4 Msttry. 




SCIENCE AND INDUSTRY. 


VoL. 1.] MAY, 1919. [No. 1. 

- EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any resfSfcnsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before pub- 
lishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Foreword. 

Conceived in wnr and born as one of the first fruits of Peace, this 
J.ournal sets out with the idea of affording a suitable and authoritative 
medium for the exiiression of Australian scientific thought and aspira- 
tions. 

One of the objects of the Institute is to co-ordinate scientific work 
carried out in the Commonwealth. It is necessary not only that the 
research w’orkor in Queensland should know what the research worker 
in Western Australia is doing, but ho should know it promptly and 
accurately. It is not true that the Commonwealth Institute of Science 
and Industry merely intends to overlap into State spheres. Far from 
doing this, it will tend to obviate that large measure of overlapping 
that now exists. This journal will be one of the instruments by which 
that desirable end is attained. 

As things stand to-day, scientific research work in Australia suffers 
severely from two desiderata. There is a paucity of trained men, and 
there is also a scarcity of the necessary a])paratus. There are too few 
laboratories, and too few men to fill them. That being so, it is very 
essential that the best i^ossible results should be obtained from the limited 
man-power and material available. The Institute cannot, nor does it 
wish to, dictate. Many of the scientific workers of Australia are quite 
beyond its control. But it can encourage, and it can itself refuse to find 
money for overlapping investigations. 

The columns of Science and Industry are to be freely open to all 
scientific investigators, no matter whether they come directly under the 
ssgis of the Institute or not. It will be an informative rather than con- 
troversial medium. Its standard will be high, but it will not be so lofty 
as to discourage the timid or damp the ardour of the enthusiastic. In 
its pages a strenuous endeavour will at all times be made to maintain 
unsullied the highest traditions of Scienc>e. ^ 

C 2001.—2 
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No competent scientific investigator need fear the coming of the 
Institute. It will not attempt to do work that others are doing already. 
There is more than sufficient work for all. No one net^ds to look round 
for a job. They are everywhere at hand. While there is still dust in 
Sydney^s streets, or smoke issuing from the chimney stacks at the 
factories at Footscray, while there is w^aste timber being eternally burnt 
around the saw-mills of the West, while the molasses expressed from the 
sugar-cane of the North still finds its. way down to the sea, who can deny 
the width of the field for scientific investigation ? While the rich lands 
of Queensland are continually being given over to the prickly pear, and 
arable areas of Victoria to St. John’s wort, while artesian water ceases 
to flow, or the bore^ to corrode, while stock die of strange diseases in the 
night, and their young perish before birth, while there are still mineral 
treasures that have not yet been exploited by the prospector, while air 
transport is still with us an undeveloped means of locomotion, while a 
thousand and one articles of daily use are still being imported from 
foreign lands that could easily be manufactured by our own people, 
who will say that there is no room for science ? 

Hitherto in Australia, and in most other English-speaking countries, 
the scientist is only now beginning to get back some of his own. In the 
past there has been observable a certain suspicion of science. The 
primary producer used to regard the man of science as a dreamer or at 
best a theorist. They talked of Collins-stroet farming. The scientific 
man, on his part, had little respect for those who allowed their actions 
to be hampered by the ideas of their grandparents. Rut gradually it 
was seen by producers that the man of science had something to teach 
them if they were only prepared to listen, and if he was willing to express 
his thoughts in every-day language. The man on the land no longer 
despises science as he did a quarter of a century ago — at least, the more 
progressive do not. The manufacturers are not precisely in the same 
plight. With some few and notable exceptions, they have been inclined 
to ignore the lessons of science. The scientists themselves are somewhat 
to blame for this, or, at any rate, they have themselves to thank. Busi- 
ness men have one test of value, and that is cost. Scientists who love 
their science place it above money. Much of the most valuable scientific 
‘work done in the world has been done for a pittance. The reward of 
the investigator was not necessarily expressed in the augmentation of his 
banking account. Business men could not understand this. Services 
that could be had cheaply were nasty. If they were valuable, they would 
be much sought after in the market. So argued these men of affairs, and 
this was the basis of those advertisements asking for the services of fully- 
qualified chemists at £200 .a year or less. These bad old days must end 
if science is to come into her own. In the field of science the labourer, 
is worthy of his hire. 

The Institute is the youngest Department of the Commonwealth 
Government. It is not yet old and effete, with a large number of its 
officers eagerly looking for the retiring age. It represents the yomig 
Commonwealth, youthful and virile, and realizes, as it has been ex- 
pressed, that the frontier of knowled.ge is the starting point of 
research.” 
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Editorial. 

PAPER PROM KARRI TREES. 

The lustituto h«s received from one of its members, Mr. 
C. E. Laiie-Poole, Conservator of Forests, Western Australia, infor- 
mation regarding tests on the pulping qualities of young Australian 
eiuealypts carried out at the Laboratory of the School of Paponnaking, 
Grenoble, France, by M. Mathey, who states that among the species 
of trees introduced on a })lantation in Spain there are some eucalypts 
wliich give excellent results in the manufacture of cellulose. The 
experiments were carried out mainly with Tasmanian bluegum felled 
at the immature age of 25 years or less, while previous investigations 
were carried out on large mature timber. Further information regard- 
ing these experiments are being oibtained. If the r(‘ports received are 
confirmed, the cultivation of pure forests of certain species of eucalypts 
for ipul[)ing purposes may prove to be practicable commercially, while 
tlu're may already he in existence forests of immature trees which could 
be used commercially for paix^r-j)ulp. Kesults of much interest and 
valu(‘ have been obtained from experimemts which are being carried out 
by Mr. I. II. Poas, Technical School, Perth, Western Australia, on the 
piiljdng qualities of karri trees. The experiments show that the yield 
of f)ulp is satisfactory, the best results being obtained from trees about 
eight years old. It is not improbable that ev(*n mature karri can be used 
to make a satisfactory ])a])er, and Mr. Boas reports that this may offer 
a partial solution of the probhun of utilizing the enormous quantities? of 
waste karri at the saw-mills in Western Australia. 


VITICULTURAL INVESTIGATIONS. 

A fund of £1,500 has been raised by vine-growers of Merhein and 
Mildnra (Victoria), and (hirlwaa (New South Wales), taxing them- 
seJves at Pie rate of 2s. 6d. jier ton of dried fruits produced, for the 
purpose of establishing an experimental station. They are desirous of 
securing the co-operation of the Institute in carrying out investigations 
into certain problems, viz.: — • 

(1) Control of vine di^ases (pathological and entomological); 

the investigation and treatment of fungus and insect pests 
affecting the vine; and the determination of the most 
suitable phylloxera resistant stocks for irrigable lauds. 

(2) C^liemical problems tests to discover more (*ff(‘(*tive methods 

of drying grapes, manurial experiments with vine^s and 
investigational work with a view of controlling the move- 
ment of noxious salts in irrigable soils. 


PRICKLY PEAR PROBLEM. 

The Federal Government is still anxious to assist in tackling the 
prickly pear problem. — one of the most serious that faces Queensland 
and the northern portion of New South Wales. It will be remembered 
that last year a proposal was made for joint action on the part of the 
Commonwealth and the States of New South Wales and Queensland 
on the basis of a ffve year agreement. The annual cost of the effort 
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was to be £8,000, of which the Commonwealth was to find half and 
each of the States one-fourth. The Queensland Government agreed, 
but the New South Wales Government has not yet done so. Now the 
latter Government is agai7i being asked to consider the proposals 
favorably. 


WHITE POTTERY CLAYS. 

A Special Committee of the Institute, consisting of Messrs. M. 
Copland (Director of the Ballarat School of Minos), V. G. Anderson 
(Messrs. Avery & Anderson, Industrial Chemists, Melbourne), W. 
Baragwanath (Victorian Department of Mines), and W. Miller (The 
Eureka Pottery Co., Ballarat), has been established for the purpose 
of making investigations into the utilization of white pottery clays in 
the Ballarat district. A grant of £450 has been made for the purchase 
of apparatus (£150) and the salary of a skilled investigator (£»‘100). 
The investigations will be carried out at the Ballarat School of Mines. 
The Committee has recently commenced its work, and has got out 
designs for certain necessary apparatus, which is being manufactured 
locally. _ 


NEW SHEEP-FLY PARASITE. 

Part of the work of the Committee which is making investigation 
in Queensland into the sheep-fly pest is to discover parasites which 
destroy the maggots of the flies. Large numbers of one such parasite 
— a Chalcid wasp — have already been bred and released with encourag- 
ing results both in New South Wales and Queensland. Now the dis- 
covery of another parasite is announced by Mr. F. H. I'aylor, the 
Institute’s entomologist attache-d to the Queensland Committee. This 
is quite unlike the Chalcid in size, build, and habits. In size it is longer 
and more slender, and is a jet-black colour. In habits it differs widely 
from the Chalcid, as it lays but one egg in each sheep-fly pupa, whereas 
the Chalcid lays up to 70 eggs in each fly ])upa. It is also a much 
stronger insect on the wing than the Chalcid wasp. Its life history is 
now being worked out, and, as it is believed to be a new species, speci- 
mens have been sent to the National Museum, Washington, United 
States of America, for determination by their expert ,in the Chalcidie. 

POTASH PROM ALUNITE. 

Since the publication of Bulletin No. 3, “ The Alunite deposits of 
Australia and their Utilization,’^ a number of specimens of alunite 
has been forwarded to the Institute for report. As a result of the 
experimental work carried out by the Institute, the Australian 
Alum Company, Sydney, proposed to carry out large scale tests, with 
a view to utilizing the deposits at Bulladelah, New South Wales, for 
the production of potash. Owing to difficulty in obtaining suitable 
plant, these tests have not yet been completed. Another important 
development is proposed in connexion with deposits in South Australia, 
The Sulphide Corporation has taken, under options to work and agree- 
ments to purchase, leases aggregating about 300 acres, together with 
other areas for which claims have been pegged. The Corporation pro- 
poses to thoroughly prospect the deposits. The methods for preparing 
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potassium sulphate are fully described in Bulletin No. 3. Should 
developments prove favorable, the Sulphide Corporation intends to 
send shipments to its works at Cockle Creek, New South Wales, where 
the potash salts will be separated. Potash will then be available as a 
fertilizer to be utilized in the manufacture of the Corporation’s artificial 
manures. 


SCIENTIFIC CONTROL OF ROADS. 

The Institute has given a considerable amount of attention to 
this matter, and lias collected a large body of information as .to 
measures taken in other countries for the scientific control of road con- 
structiou and maint(‘nanco, and for investigational work on road- 
making materials. A Committee consisting of Mr. W. Calder, M.I.C.E. 
(Chairman of the Victorian Country Roads Board), Mr. J. M. Coane 
(CoTisult'ing Kngim‘cr, Melbourne), Professor H. Payne (Melbourne 
Univ(‘rsity), and Mr. Gerald Lightfoot, M.A., has been appointed to 
prepare, for the consideration of the Executive (Committee, the outline 
of a scheme for initiating experimental work on the subject. It is 
proposed to send the re])ort for the consideration of the several State 
road authorities, motorists’ associations, and other bodies especially 
interested in good roads, with a vicAv to obtaining their support — both 
financial and otherwise— in the movement. 


TESTING CLAYS IN WESTERN AUSTRALIA. 

Imjiortant progress has been made by tlie Clay Committee which 
has been established in Perth. A large number of clays has been 
examined, and valuable assistance and advice has been given to persons 
actually engaged in the industry and to otlnu's who are desirous of 
developing deposits of clays. Washing tests, kiln test pieces, plasticity 
tests, and field c»xaminations have been made. A large amount of 
successful work has boon done in preparing and hiirning colourless 
glazes from local materials and in the manufacture of firebrick of the 
highest (juality and of a -good scorifier. A number of felspars, kaolins, 
and (piartz have been investigated. Shrinkages and porosities have 
been calculated. Experimental porcelains have been made and cups, 
saucers, and lavatory basins have been manufactured from local clays 
with considerable success. As regards assistance to jicrsons engaged 
in industry, tljo followiiig examples may be given to illustrate tlui prac- 
tical results already obtaiued from the investigations: — 

(tt) A cement company has been enabled to locate a clay suit- 
able and conveniently situated for use in making Port- 
land cement. 

(h) A porcelain company in the eastern States has been put in 
touch with local sources of felspar much freer from iron 
than any at present available in the eastern parts of Aus- 
tralia. 

(c) A largo amount of technical information and advice has 
been given to the promoters of a new white.-'ware pottery 
to be established in Perth. 

(df) Tests have been made and advice given in connexion with 
fire-resisting material for a new local glass works. 
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(e) A brick factory lias been given information which will 
enable the quality of the products to be improved for 
more exacting uses. 

(/) Advice has been given to local potters which will enable 
them to obtain supplies of local clays more suitable than 
those' previously used. 

It may be mentioned, moreover, that the Committee has succeeded 
in making highly satisfactory Segar Cones, wdiich before the war were 
manufactured almost entirely in Germany. These cones are used by 
potters for measuring the temperatures of their furnaces, and are essen- 
tial for carrying out experimental work in pottery. 


ELECTBICAL STEBILIZATION OF MILE. 

The Committee dealing with this subject consists of Dr. J. H. 
Cleland and Mr. W. IT. Myers. Amongst the investigations wliich they 
propose to carry out in the near future is the application of direct 
current to the sterilization of ripened cream — a method which \yis 
found inapplicable by present methods in the sterilization of milk, 
owing to the precipitation of casein. This experiment was actually 
planned, and the cream obtained for carrying it out, when the outbreals: 
of influenza necessitated temporarily abandoning it. Experiments are 
also being planned for the sterilizing of milk in thin sheets by actinic 
rays. The apparatus for this experiment has been obtained, but the 
experiiiKMit itself was likewise held up. 

WHEAT-BBEEDIEO. 

A Special Committee on Seed Improvement, with members in each 
State, was ap])ointe(l as an outcome of the (\mference of Agricultural 
Scientists convened by the Advisory Council in November, 1917. The 
Committee has started work, with head-quarters at the National Her- 
barium, Mellbourne, on preparing standard types of wheat, and a large 
number of specimens has been sent in from the various States. 

A provisional scheme of classification is being used in the work of 
sorting the material, and its practical value tested in comparing wheats 
of the same variety from different localities. In addition, comparisons 
are being made between wheats grown under the same name in different 
localities, and in some cases striking discrepancies have been noted 
between similarly-named varieties from different districts, showing 
the importance of a central office or museum, where wheats from all 
parts of Australia can be compared and standardized from time to 
time. In properly-managed Experimental Stations sets of sucli stan- 
dards are kept, but at present there is no regular channel by which the 
stan^dard sets in different parts of Australia can be compared and kept 
true to type. This is a very important poinj| Wdien scientific breeding 
is carried on, otherwise, owing to local variations, the appearance of 
rogues,” &c., hopeless confusion might result when exchanges of seed 
are made between growers in different localities. Seven standard sets 
YriU eventually be prepared by the Special Committee. One set of 
the leading standards wull be sent to the Agricultural Department in 
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each State, and the remaining complete set will be retained and made 
available for purposes of comparison and reference by the Institute of 
Science and Industry. 

SHEEP-FLY PEST INVESTIGATIONS. 

A re})ort of the New South Wales Committee on the sheep-fly pest, 
which is financed by the Advisory Council, has beem issued in the 
form of a Bullet iii of the New South Wal(*s Departnunit of Agricul- 
ture. The Committee is assured that the investigations have been car- 
ried out ill the right direction, and states that there is every indication 
that by the general adoption of certain precautionary measures tbe 
seriousness of the pest will be consideralbly niinimized and tbe mone- 
tary loss to jiastoralists proportionately lessened. The measures 
referred to are (a) the destruction of carcasses and offal, (h) the liberal 
release about pastoral jiroperties of artificially-bred ('halcid wasps, 
(c) the protection of natural enemies, (d) the maintenance of tbe 
sheeps’ health by the regular use of licks whore necessary, and finally 
(c) the utilization of the fly-traps which have been perfected by the 
Committee. 


PLASTER OF PARIS FOR DENTAL PURPOSES. 

The Institute has taken action with a view to establishing 
the manufacture in Australia of plaster of Paris for dental purposes. 
For these ]>nrposes the plaster is pn*, pared in several grades, acifording 
to the use to wliich it is to be put, the main uses being (a) for making 
dental easts and models, and (b) for taking im})ressiqns of the mouth. 
After consultation with various autlioriti(‘s, the Institute has scuit 
particulars of a specification for the jdaster to various inanufacturers 
in the Common wealth. Two or three of the firms interested are taking 
the matter up, and have prepared jdaators which the Institute is liaving 
tested. 


CULTIVATION OF TOBACCO IN AUSTRALIA. 

The question of extending the cultivation of tobacco in Australia 
was considered at the C’onfenmce of Agrieultural Scientists held by 
the Advisory Council in 1017. The Executive (Committee, considering 
that the questions involved are primarily of an econoinic and fiscal 
nature, urged the Commonwealtli Board of "Irade to take the matter 
up. As a result of this action, the Australian tobacco conqianies have 
offered to purchase, at satisfactory prices, if available, 2,000,000 lbs. 
weight of Australian-grown, flue-cured tobacco each year for a period 
of tliroe years, beginning from the date when the first year’s product 
is marketable. It is proposed that, in order to secure tbe co-operatioji 
of the various States, a conference of experts should bo called to decide 
upon the best method of arranging for concerted action. Any experi- 
mental work necessary will be carried out under the a‘gis of tbe 
Institute. 


PAPER-PULP. 

Since the publication last March of Bulletin No. 11, ^‘Paper-Pulp: 
Possibilities of its Maiuifaeture in Australia,” information has been 
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received by the Advisory Council of tests oarried out by the Australian 
Paper Mills Co. Ltd., South Mellbourne, on the pulping qualities of 
the aerial roots of the ])andanus tree, which is rej^orted to be plentiful 
in the Northern Territory. The results are not encouraging. At a 
very high chemical cost, the roots can be treated to yield a pulp of a 
grade sufEciently good to be used in the proportion of, say, 25 per cent, 
with rag and wood pulp, to produce printing paper of fairly good 
quality. The yield of air-dry bleached pulp calculated on the air-dry 
original root is only 29 per cent., which is so low that it is at once 
apparent that the cost of production per ton of pulp is much too high. 
The freight over long distances of a bulky material is also against its 
commercial use, 

FLAMMENWEKFEBN ANB PRICKLY FEAR. 

A proposal has been made for the destruction of prickly pear by the 
use of flarnmenwerfern.’^ As, however, the water cont(^nt of the pear 
is about 90 per cent., and as the weight per acre on heavily infested land 
is as much as 700 or 800 tons, it would be necessary to evax>orate from 
630 to 720 tons of water in order to completely destroy the pest. It is 
not economically practicable to do this with an ex})ensive fuel such as is 
used in flammenworfern. 

TANKS TO ROLL DOWN PEAR. 

Another proposal is to use tanks for destroying the prickly pear on 
land which is practically impenetrable, but otherwise of relatively high 
value for agricultural purposes. The authorities in Queensland, who 
have investigated a large number of proj)osals for the eradication of the 
pest, do not favour mechanical methods, compared with chornical or 
biological treatment. One of the objects in designing tanks is to dis- 
tribute the load, but to crush and eradicate j)rickly pear it would rather 
be desirable to concentrate the load. Moreover, the fuel consumption in 
tanks runs up to 10 gallons per mile, which means great expense. Steam 
rollers would be cheaper and more effective than tanks, but these have 
been tried, and have been proved unsuitable. 

MANGROVE TANNING. 

These experiments, which are being carried out at Brisbane, are 
practically completed, a successful method having been evolved for 
producing a good-quality leather. The Special Committee is now 
carrying out a series of tests, using tannery methods, and is preparing 
specimens of finished leather suitable for commercial exhibition. The 
Committee is drafting -its final report, giving detailed methods of 
working, and this will be published as one of the Institute’s Bulletins. 

NEW ADDRESS. 

Within the last few weeks the Institute has removed its head- 
quarters, which from the first have been at the Inter-iState Commis- 
sion’s Oifice, Albert^street, to Danks’ Buildings, Bourke-street, Mel- 
bourne. It now shares with the Bureau of Commerce and Industry 
the floor formerly occupied by the Directorate of Munitions. 
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The Institute has purehavsed the botanical portion of Dr. F. 
Sto-Wiard’s library, which includes a large number of bulletins of the 
ITnited States Department of Agriculture and a number of French 
and German scientific works and periodicals. 

« « iK 

The first meeting of the South African Advisory Board of Industry 
and Science was held at Cape Town, on 14th January. 

« * 

A cheque for £350 was recently received hy the Kothannsted Experi- 
mental Station from the (^arnegie Trust for the purchase of important 
books of reference. When will Australia raise a Carnegie? 

4; He * 

The Canadian Advisory Council of Scientific and Industrial Research 
has recommendf^d that the existing duty upon alcohol used for industrial 
purposes be removed. 

« « 4 : 

Professor Masson, Messrs. A. E. V. Richardson, A. J. McKinstry, 
and the Director have been apj)ointed a Library Consultation Com- 
mittee. 


Devotion to science is a tacit worship a tacit recognition 
of worth in the things studied; and hy implication in their 
cause. It is not a mere lip-homage, hut a homage expressed 
in actions — not a mere professed respect, hut a respect proved 
hy the sacrifice of time, thought, and labour. 

-HERBERT SPENCER. 







SCIENCE AND INDFSTKY. 


Applied Science: What it Connotes. 

By Sir GERARD MUNTZ. 

In works practice^ in raost manufactories there is a regrettable absence of 
scientific application. The chemist, the metallurgist, the electrician, and the 
mathematician are, if present at all, relegated to inferior positions, and only 
allowed to exercise a stultified control, lliese establishments are managed and 
run usually by commercial gentlemen having no otlicr practical knowledge than 
such as they have picked up in casual observation or at second-band through 
conversation with managers and foremen. 

Many works managers have been promoted from foremansliip or clerkship, and 
from the circumstances of their ease have not had opportunities for that extended 
education which modern business conditions demand. Some of these managers, 
alas! all too few, liave taken the trouble to take up technical study at evening 
classes, and thereby improve themselves. These are certainly the best men, but 
after a heavy day’s work and long hours what is the state of a man’s brain for 
absorbing and mustering intricate and involved subjects? The available hours 
are all too short, and he starts too late in life. 

The antagonism Iwtvveen the scientist and the ordinary foremen aiid managers 
is one of the greatest diflicultios which the management of a business lias to 
contend with. Both think that the knowh‘dge the other possesses is of no iisi'fiil 
value, hut both are wrong. The practical knowb‘dge acquired during long years 
of works practice is immense and diverse, and can be acquired in no other way. 
Experientiii docct is as true to-day as it was 2,000 years ago. 

The practical man sees something wrong and knows how to rectify it. though 
he probably does not know the reasons which cause either the defect or the cure 
of it; the scientist could possibly in many eases tell him the reasons, though he 
could not himself do the job, or, as a pure scientist, ap])ly the knowledge which 
he has to producing something useful. The man wlio has learnt to apply his 
science to practical ends is the man needed. 

What is the difference bc^tween what are commonly known as pure scientist and 
as applied scientist? Very little really, except that the latter has learnt to use 
his science for some us(*ful purpose, whereas the former s^iends his time, in labora- 
tory or study, working out abstruse jiroblems which, if of value, will ultimately 
\ye usefully applied elsewhere by his more practical colh‘agiies. What is chiefly 
needed to-day in British manufacture is the combination of practice and science: 
at present the men who possess both attributes are lamentably scarce. 

Young scientists must be brought in and taught practice, and, on the other 
hand, as far as possible, the young practical man must be encouraged to take up 
scientific studies in bis own particular branch ; he will probably never become 
a real scientist, but he will obtain a sufficient knowledge to enable him to give 
intelligent and valuable assistance in carrying out the scientist’s ideas and 
improvements. In practice the scientist will obtain many unlooked-for sidelights 
from his less educated fellow man. Immense possibilities are to lie found in every 
works from the loyal eo-oporation of practice and science. Waste products may 
often be turned into money, processes may be cheapened, quality improved, regu- 
larity of grades assured, and innumerable mysteries and vexations cleared up 
and avoided. 

Tlie position of the scientists in the manufacturing world requires reconsidera- 
tion and regrading. The time* is coming when all the best establishments will l)e 
managed and controlled by men who have lx*en scientists first anti became manu- 
facturt?rs and business men later. The scientific mind is trained on the best lines 
to produce the best effects in business; habits of method, the power to analyzx* 
cause and effect, to look beyond the immediate present, and to seek discovery 
rather than allow that things are impossible. The tendencies of the age arc* 
towards science and progress; the old order and the old ways and' the old- 
fashioned man are passing away. If old Kngland means to hold her own in tht* 
new world she must arm herself in the new way to meet the new conditions. Old 
England and the long bow gave place to English hearts of oak ; to-day it is British 
steel and British pluck which keep things going. To-morrow it must be Imperial 
Britain’s brains plus brawn. 


lO 



KEOORD OF ACCOMPLISHMENT. 


Record of Accomplishment. 

Paper from For the first time in Australia it has been demon- 
Eucalypts. strated that a good quality of paper ean be made from 
.Kucaly})ts. Young karri was used. 

Substitute for Many industries were assisted during the war period, 
Tinplate. when the use of tinplate was prohibited, through the 
invention of suitable cardboard containers as a sub- 
stitute. 

Utilization of "I'est pierces and numerical data collected after ex- 
Local Clays, haustive research at th(i Perth Geological Survey 
Laboratory are being continuously used by inanufac- 
tiirers in search of clays suitable for their purposes. 
Plax As the direct result of cables that passed betwe(^n the 

Cultivation. Advisory Council and the Imperial Government, the 
Flax Committee was formed, and the area under flax 
has bo(ni extended from 400 acres to 1,000 acres, with 
an expectation of 10,000 acres next season. 

Alcohol Following on the work done on the subject of power 

Engines. alcohol and alcohol engines, a method has boon dis- 
covered for starting thes<» engines from cold. This has 
ballled engineers the world over for tht‘ last quarter of 
a c(*ntury. 

Felspar. An oasiem State porcelain company has been ])ut 

in touch with a supply of felspar in Western Australia 
much freer from iron than that hitherto used. 

Tobacco As an outcome of the Agricultural Conference held 

Cultivation, under the auspices of the Advisory Council last year, the 
tobacco companies have agreed to take 2,000,000 lbs. 
of Australian-grown tobacco at a satisfactory price. 
Vitrified Heavy losses having beem incurred by a Western 

Earthenware. Australian potter through vitrified ware, local clays 
w<Te tested and their use eventually recommended, 
which proved suitable. 

Scorifiers. These have been made in Perth from Australian 
clays and used against the imported article. 

The Sparrow Western Australia is the only part of the Common- 
Pest. wealth that remains free from the sparrow ])est. The 
Tnstitute has taken steps to prevent their travelling 
westwards along the transcontinental line. They are 
being shot, and so the western State is being savc^d thou- 
sands a year. 

Seger Cones. These were formerly imported, chiefly from Germany 
and the United States of America. After investigation 
they are now being made out of Australian clay. Their 
use is for determining kiln temperatures. 

Mechanical A machine has been constructed embodying the 
Cotton Picker, results of initial laboratory tests, and suitable tractable 
varieties of cotton have been planted for a large scale 
test. 
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Weights and Steps are being taken with a view to securing uni- 

Heasures. formity in the regulations throughout the Common- 
wealth. This is essential for the development of local 
manufacture of weighing and measuring machines. 

Posidonia A thorough investigation into the constitution and 
Fibre. physical properties of this -fibre has been completed. 

This is a necessary preliminary to developing the com- 
mercial utilization of the fibre. 

Engineering Conferences have been held in eacli State, and the 
Standardization, cordial support of engineers and representative men 
throughout the Commonwealth has been accorded to 
the Institute’s scheme for the development of engineer- 
ing standardization. 

Road A large amount of information as to measures taken 

Construction, in other countries for the scientific control of road con- 
struction and maintenance has been obtained, and a 
committee is preparing a scheme for initiating experi- 
mental work in Australia. 

Grass Tree A fundamental investigation into th<^ chemical con- 
Resin. stitution of Grass-tree resin has already resulted in the 
isolation of several new substances not previously 
known as a constituent of resin. 

Utilization Investigators in Tasmania have succeeded in manu- 

of Kelp. facturing a new product from kelp. Jt turns i^crfectly 
in the lathe, takes on high polish, and is suitable for 
making insulators, buttons, and various other articles. 

Mangrove A process for getting rid of the objectionable colour 

Tanning. in mangrove tanning has been worked out, and large 
scale experiments are now being carried out to test the 
process on an industrial basis. 

Sheep-fly A new parasitic fly which destroys the pupae of sheep- 
Pest. flies has been discovered in Queensland. Its life history 
is being worked out, and specimens have been sent to 
the National Museum, Washington, United States of 
America, for determination. 

The Water Specimens of this river weed have been obtained and 

Hyacinth. analyzed. The results show that the plant can be 
used as a source of potash. 

Alanite. Methods for obtaining potash-salts from various 

Australian deposits of alunite have been worked out. 
If certain important developments now proposed take 
place, potash from alunite will be available as a fertilizer 
to be used in the manufacture of artificial manures in 
Australia. 

Paper A considerable number of Australian plants has been 

Pulp. tested for their pulping qualities. In some cases the 
results are favorable, in others negative results were 
obtained. 
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Wheat- Considerable j3rogres8 lias been made in the prepara- 

Breeding. tion of standard types -of wheat. Striking discrepancies 
have been noted betwcjen similarly-named varieties from 
different districts. When the standards are complete, 
all chance of confusion will be obviated. 

Sheep-fly Pest There is every indication that, by the adoption of the 
in New South x>reeautionary measures worked out and recommended by 
Wales. the Committee, the seriousness of the pest will be con- 
siderably minimized, and the monetary loss to pas- 
toral ists proportionately diminished. 

Defects in A very large amount of information and expert advice 
Australian has been obtained on this matter, and steps are being 
Leather. taken with a view to imi)roving the quality of Aus- 
tralian leather. 

Life History of An exhaustive investigation into the life history of 
Cattle Tick, the cattle tick is practically completed. 

Scientific The Institute acts as a scientific clearing house. It 
Clearing knows the men, their j)eculiar qualifications, and it 

House. knows where the necessary appliances are. It has 

already rend(*red valuable services to several important 
industries through its special knowledge. 

Analyses. Quite a number of analyses have been made of raw 
materials that promisi^d to have an economic value. 

, Tills work is proceeding continuously. 

Testing Many raw materials of the animal, vegetable, and 

Materials for mineral kingdom liave been subject to various tests 
New Uses, with a view to ascertaining whether they are of indus- 
trial value. Many raw materials have been tested for 
their pulping qualities for the manufacture of paper- 
pulp; various minerals have been examined to ascer- 
tain whether they can be used commercially for the 
recovery of potash for fertilizers, colouring matter for 
paints, &c., and barks of Australian trees have Ix^en 
treated to test their value for tanning purposes. 

Publications. The Institute has issued a number of scientific 
bulletins, pamphlets, and leaflets, which contains a large 
amount of information not elsewhere obtainable. 

Propaganda. The Institute is carrying on a persistent propaganda, 
the object of which is to turn men^s thoughts towards 
scientific methods. The producer and manufacturer 
must be taught to realize what science has done for 
others, and may do for him. 

Creation of It has been part of the duty of the Institute to create 
Atmosphere, a favorable atmosphere for research work among 
scientists themselves and within the walls of the 
Universities. 


13 



SCIENCE AND INDUSTKY. 


Subsidization. 


Bureau of 
Information. 

Scientific 

Journal. 
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Industrial 
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Work. 
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of 
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Advice. 


Useful 
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Work. 


Where scientific work is being efficiently carried out, 
blit is being hampered through want of funds, the Insti- 
tute has come to the rescue with good results. 

This has been established and efficiently manned. All 
manner of information of a scientific and technical 
character can now be obtained on inquiry. 

The object of this Journal is to assist in co-ordinat- 
ing the scientific work being done in the Common- 
wealth, to prevent overlaipping of effort, and to afford 
an authoritative medium for the interchange of ideas. 

Careful inquiries have been made in each State as to 
technical difficulties affecting the development and pro- 
gress of existing industries as a whole and of individual 
firms in particular industries. Information has also 
been collected regarding opportunities which exist for 
the establishment of hitherto undeveloped industries, 
both primary and secondary. This is necessary spade 
work. 

A large amount of information, xiartly of a con- 
fidential nature, has been collected under this heading, 
and this should prove of great value in connexion with 
future work. 

All the leading research laboratories of the United 
Kingdom, the United States of America, and Canada, 
have been visited, and their organization studied and 
reported upon by a trusted officer of the Institute. The 
information thus gained will prove of great value later 
on. 

By acting as the convener of conferences of scien- 
tific men engaged in similar work in different parts of 
Australia much overlapping of effort has been avoided 
and greater clarity of vision secured. Several con- 
ferences have been held during the past twelve months. 

When Governments, Federal or State, or official 
bodies require information involving scientific prin- 
ciples, they immediately turn to the Institute. So the 
Defence Department, the Navy Department, the Go- 
vernment of Papua, the Commonwealth Board of Trade, 
and the British Board of Trade, have all sought and 
secured advice. 

Not only is positive work useful; negative work is 
also highly valuable. So the Institute has exploded 
many wild-cat ideas, has tested many materials, and 
found them useless for certain purposes, thus avoiding 
much fruitless work in the future, e.g., proposals to use 
raw materials for certain purposes, inventions for new 
methods and processes have been shown to be imprac- 
ticable. 
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The Prickly Pear Pest. 

By J. BURTON CLELAND, M.D. 

The object of this account is not to give a full review of the prickly peai 
problem either from a land-owner’s point of view or from the scientific aspect, 
but to indicate briefly the position of the matter, and the grave probabilities that 
must follow a continued course of luissez faire, and to sum up wlnit may be 
expected from various practical and scientific methods of controlling and eradi- 
cating the pest. The writer, liaving been associated with experiments aiming at 
eradicating prickly pear, and having had the opyiortunity of talking over the 



matter frequently with his colleagues and knowing their opinions, has had oppor- 
tunities for viewing the problem from points of view not easily accessible to the 
general observer. 

First of all, it must be pointed out that a pest of this nature, though at 
present practically confined to two States, is pregnant with potiuitial, nay with 
actual, danger to the other States on the mainland of this continent. Though 
only the States at present affected are now suffering heavily from a financial 
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point of view, there is little doubt that the other States will, in the end, suffer 
similarly unless the problem of control is taken in hand energetically and 
quickly. 

Another point to which attention may be drawn is the regrettable fact that 
so many of our Australian pests have escaped general notice and official efforts 
at their control, until they have become so firmly established that eradication 
is almost impossible and extremely costly. Frequently a plant is not declared a 
noxious weed until its presence in a locality is so abundant that it cannot be 
eradicated, whereas had it been exterminated on its first appearance the sum 
involved would have been quite small. 

The present position of the prickly pear problem may be stated to be some* 
what as follows: — Millions of acres in Queensland and several millions in New 
South Wales are covered heavily with prickly pear. Though much of the country 
so affected is comparatively worthless, many parts are g(3od grazing land, or 
could be used for other agricultural and pastoral purposes. Besides interfering 
with the transit of man and animals through the infested country, the prickly 
pear itself ocjcupies land which should be covered in many instances with 



(Photo, supplied by Arthur Temple Olerk, Lands Department, Brisbane.) 
PRICKLY PEAR (OputUia Indnut), showing dense Pear in open forest country. 

herbage, and instead is covered with this useless plant. Beyond the parts 
infested heavily or only lightly with prickly pear are extensive areas in which 
scattered plants occur, perhaps only one to an acre or one to a few square miles. 
These are the parts which, in a few years, will be densely covered with pear, 
and it is they that are adding the thousands of acres yearly to what is termed 
the pear-infested country. There is, in fact, a continued extension of the fast- 
nesses of prickly pear by these outliers extending yearly further and further, 
thus adding more and more to the financial dvttg of this vast incubus. 
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It is necessary Jtere to view the means ])y which these ontlyin^^ plants of 
prickly pear r(uich their various sites, often removed by a consideral)le distance 
from pear dumps and heavily infested yjcar country. A study of such isolated 
Opuntia plants will show that they are ’ frequently found under trees, especially 
near their bases, and at the foot of posts along fenc'os. Such situations suggest 
that the seeds have been distributed by birds, and as ])utting the matter l)eyond 
doubt, it may be mentioned that not infrequently prickly pear plants may be 
actually seen growing from receptacles on the trunks or branches of trees. This 
question of l)ird <Iis])ersal is one which has hithi'rto received insufficient atten- 



Photo., Dept. Agriculture, jUrisbans. 
O. monacanihn, from Gyinpie. 


tion. We do not know yet for certain all the species of birds that feed upon 
prickly pear fruits, nor do we know which amongst them are capable of passing 
the seeds intact through their alimentary canals. We know that the black 
magpie, Strepera graculina, feeds upon prickly pear, because birds have hovji 
shot with the fruit in their stomachs and the vents much stained by the purple 
juice. It is necessary to know for certain whether the seeds can germinate 
when passed in the excrement of this species. Even supposing the seeds are, 
under these circumstances, capable of growing, the bird must not be condemned 
offhand, for it may be that it possesses other good qualities wliioh more than 

0.2001.-8 ^ 7 



SCIENCE AND INDUSTIiY. 


comj>en«ate for the dispersal of the prickly pear seeds. Tliere seems little evidence 
as yet in New South Wales ineri ruinating' other birds that fly, but it is frequent]) 
stated, and on good grounds, that the emu is an eflieient means of dispersal. Kmu 
droppings frequently contain the seeds. Their powerful build enables them to 
overcome, to some extent, their handicap in not being able to fly, wo that they 
may pass from paddock to paddock by getting through fences. The ]>ari that 
the emu may i)lay in the problem is, however, one that must he sclent iflcally 
investigated with care and thoroughness before the bird can he condemned. In 
some distriets the aborigines are said to feed freely on prickly pear. State- 
ments have been made that prickly pear plants frequently grow up wliere thest* 
Iversons have defjecated hcliind trees. Care sliould he taken in Ksifting siic}i 
evidence, and experiments planned to prove or disprove this possible minor factor 
in the spread. Wlieii priv*,kly i)ear plants grow along watercourses, la* tla‘y 



WILD COCHINEAL (Coccus conjusas Neus'eadi — on Nopalea cochi ntHjera), Antigua, 

West Indies. 


low banks liable to flooding, or rocky gorges, the flood waters may dislodge 
segments of prickly pear, and distribute them lower down in their courses, thus 
heavily inseminating possibly hitherto unalfccted areas. Some of the exceed- 
ingly prickly species of Opuntia, fortunately of kinds at present locally circum- 
scribed, have joints so easily detached and spines so arranged that the segments 
themselves might easily 1)€ transmitted over considerable distances by quadru- 
peds. Such a means of spread of this pest, however, cannot be considered as 
playing any in)])ortant part in its wide dispersal. 

The increasing density of pear, in areas where considerable infestation already 
exists, is due partly, of course, to the means already indicated, but chiefly to 
direct extension in sir.e of the original plants and the breaking off of segments 
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by many varied Tiieans an their nei^hboiirliood, as most of these se^^mcnts will 
eventually take root and grow, and tf) the distribution around of the fruits. 
It can be quite understood how raj)idly a lightly infested area becomes heavily 
infested, and the heavily infested almost ineradieably so. 

Let us now consider the question of eradicating prickly pear from infesUul 
areas. It is not proposed to go into this aspect fully. The means by which it 
can be eradicated will merely be hrielly indicated. At the ])resent time these 
metliods may be placed under three headings — mechanical eradication; eradica- 
tion by chemical methods; and eradication by biological metliods. 

Mechanical methods enqiloyed comprise cutting out or dragging out, followed 
by stacking and burning, and crushing by means of heavy logs or rollers. Various 
suggestions have been made whieli comprise in principle one or other of tliese 
metliods. Jn this connexion may 1 k^ mentioned the possibility of destruction by 
fire blasts, tiie heat onqiloyed eaiisiiig rupture, of tlie (‘pidermis by tbe steam 
generated in tlie juicy ])arts of tbe leaf, besides scorching the dormant buds. 

Tbe chemical methods of destruction on a large and ])ractical scale so far 
consist in spraying with preparations containing arsemic, the segment being 
frequently injured by tlie application at tbe same time of some caustie or 
escarotie. such as sulphuric or bvdrocbloric acids or caustic soda. Destruction 
by means of gaseous fumes has, of course, been thought of, hut no luitirely 
satisfactory jiractical method lias as yet evolved. 

The biological methods of control are represented at pn'sent by the use of 
a eoeliiiH*al insect, which has been found successful as regards one species of 
Opuntia, but, unfortunately, not against tbe most widespread species of tlu* 
pest here. There is also the possibility that some fungoid or liacterial disease 
may In* discovered winch may be destructive* to prickly i>car. 

Here it may be mentioned that in all tbo melhod.s hitherto tried for the 
eradication of ]>rickly iiear exjiense is heavy, ami particular care is essential. 
Fre(|uently tin* cost of eradication ap])roxjinates to the value of the land to be 
cleared. In many parts no attem]it at getting rid of prickly pear has been 
made because the cost of eradication Avon Id be much greater than the value of 
the land reclaimed, it may he further ailded that great hopes cannot be hold 
out that Hcientillc endeavour, even by the ablest and most experienced of men, 
will discover an easy and rapid method of jarickly pear destruction. There is a 
pofiular idea that there is a remedy for every evil und(*r tlie sun. Those who 
have had experience of tlie control of ]K*sts and of disease know tliat such is 
by no means the case. It is true that there are not a fi^w diseases and pests 
which can, apparently by accidental and fortuitous cireumstanee, he easily and 
cheaply controlled. In the great majority of cases, however, th(i control requires 
continued and unremitting toil, constant care, ami outstanding common sense. 

The present position of the prickly pear problem will he seen from the above 
remarks to boil itself down to this; That there are grt'at areas of jirickly pear 
in two of our States which are yearly extending and becoming more aggressive, 
and that no means have yet been discovered, or are likely to be found out in 
the immediate future, by which the areas at present infested can be ch?ared of 
prickly pear at a trifling cost. What, then, should he done under these circum- 
stance's? It is obviously absolutely imperative to arrest the further progress 
and to beat back the prickly pear as rapidly and as quickly as possible. 

The following may be suggested as a basis for fuller discussion: — 

/. Amesament of ihe Distribution of Prickhj Pear . — Though to a considerable 
extent this is known, and data have been compiled from which the distribution 
of severely infested ‘and clean country can lie ascertained, it is very necessary 
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that much fuller kno\vh*(lf;e should be obtained. Tliis could probably be achieved 
by requirinj? the notification of all land infested by prickly pear, with an esti- 
mate of the degree of infeaialion divided respectively into “ ineradicable prickly 
pear,” ‘Mieavily infested with jirickly pear,” “lightly infested with jirickly 
[)ear,” and “scattered infestation.” In the Urst category would apjiear infesta- 
tion where the cost of eradication would be far greater than the value of the 
land reclaimed. Heavy infestation would mean tliat though the cost of destruc- 
tion w'aa eonsiderahle, it would still be under the value of the hind. ITnder 
light infestation would be placed eounlry where the cost of eradication would 



A CACTUS LONGICOlUf BEETLE — Moneilcma crassum — ^which, in Texas, feeds on the joints 
of oaeti, the larva destroying the internal tissues of the attacked plant. (From “The 
Principal Cactus Insects of the U,S.A„” Bulletin 113, Bur. Bntomol, U»S.D.A., 
1912, plate 1.) 
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be an appreciable amount per acre, but nuieli lesn than the value of the land ; 
whilst scattercid infestation would apply to parts where there were only one 
or two plants of prickly pear to an acre or lau-haps a square mile, and the 
cost of eradication would be very small per acre. 

It would be necessary befort». notilication could he required to define more 
clearly thcs(‘ various types of jiear country, so as to alford a guide to land- 
holders in descrihlng the infestation on their property. The basis for such 
di'fiiiition could rest either on the amount of land surface covered by prickly 
pear, wlucli would be suitable for the higher grade of infestation, or on the 
number of plants per acre which wtmld apply to the hiwer grades. Another 
feature for consideration would, of course, be the big variations in the degree 
of infestation within quite a limited area. The main object of the notification 
would he to ascertain the limits of the pear-infested country, and especially of 
th(>se parts where prickly pear is only just appearing. Where the prickly 



Photo., AtjricalUire, Brisbane. 

Flowers and developing fruit of the Spiny Peet Pear, from Gracemerc. 


pear infestation is scattered it could be no hardship to any one, and it is an 
absolute necessity in tlie interests of all, to have that pear eradieated before it 
extends further. The owners of land have under this suggestion an opportunity 
of describing the degree of* infestation on their property, and on those places 
in which the infestation is described as scattered should then he required, under 
n^asonable conditions, to eliminate the pear from these parts. Siippositig, to 
avoid this requirement, the land was classified as belonging to a higher scale 
of infe.station, this could be covered by later inspection, when, if it Was shown 
that a deliberate mistake had been made in making the- return, measures might 
be taken to deal with the matter according to the cireiimsiances ,of the case. 
Supposing by inspection prickly pear is found on property in scattered amounts, 
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ami has not l)een notified, a fine eouhl justifiably be inflicted. Ilavin" in this 
way attempted to prevent tlie further extension of prickly pear areas by elimin- 
ating “ scattered infestation,” liglitly infested areas of the pear known by 
notification could then be systematically attacked by various approved methods, 
land-owners being re<iuired perhaps to jirevent these lightly infested parts from 
becoming heavily infested, and annually to reduct^ the area of light infestation 
by a certain amount. Eventually, in the course of time, the prickly pear would 
Ik* reduced to a number of isolated Htrong-bolds or ‘‘islands” of “heavily 
infesteil ” and “ ineradicable " jiear country. Tliese, as time went on, could be 
gradually reducwl further and further, working from the periphery, whilst 
proper precautions would prevent roinfestation of the previously cleared country. 
Difficulties are sure to rise as regards notification on Crown lands and roads. 
Jt is as essential that these sliouhl be controlled as that private holdings should 
be dealt with. I^and-holders should ]>e encouraged to notify the oeeurrence and 
degree of infestation of ])rickly pear on Crown lands and roads, so as to aid 
the Government officers in ascertaining its disl.rihuiion in these ])arts. 

The object of this notification will ho seen to be primarily to ascertain what 
parts of their property land-owners consider to he infested witli scattered pear 
only, and then to bring about the destruction of that scattered ])ear before the 
infestation becomes greater, and thus to Indd the advanc(‘ of i>rickly pear in 
check. 

The Forestry Commission or the Forestry offices in tlie various Statt‘s may 
he able to play a very important part in the control of prickly p(‘ar, especially 
when it is remembered that consideraide sums are obtained by them as royalties 
which could not he better expended in part than in attacking this pest, 

II, ^^rientific InvesiigHtions. — ’’rhough groat hopes of a royal road for dealing 
with the prickly pear cannot he ludd out, there is not tin* slightest (juestion f.luit. 
well-dir(*cled efforts along scientific chainiels will he of enormous liel]i in dealing 
with the problem. Here too great emphasis cannot he laid Upon tin* value of 
team work in any impiiry such as this. By team work is meant that no one 
single scientific worker should he shouldered with the res])onsihility of liiuling 
out all that is required, but that a battery of the ablest men available should 
he brouglit into association with the problems to he solved and work out a 
nuinher of collateral m(?thods of attack. As regards the prickly pear, we recpiiro 
not only botanists (both systematic and biological), entomologists and ehemists, 
but engineers, mechanieians, agriculturists, physicists, and general biologists. 
We want, in fact, tlie various problems attacked from every conceivable aspect 
by the ablest men we possess, and we want to give these men an opportunity 
of actually viewing the growing pear and seeing for themselves what has to be 
done. We may briefly indicate some of the lines that may be followed up with 
advantage as follows: — 

(а) Microscopic examination of tlie prickly pear with the object of ascer- 

taining the most vulnerable means of attacking it. 

(б) Circumstances under which the seeds of prickly pear germinate, this 

being specially worked out in association with ornithologists wlio 
have suggested the supposed distribution of the prickly pear by 
birds. 

(u) Search for fungoid and bacterial diseases of the prickly pear. 

^ ’ {d) Further consideration of insect destroyers of the prickly pear, and 

especially attempts to establish strains of the cochineal insect on the 
most prevalent pest pear. 
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(r) Clieinical means of destroyiiijr the pear by spruyin^j: or other means. 
(/) Mechanical means of destroyinjr the pear ami tlie relative cost of 
these. Under this ]ieadin«>: would Ikj included not only the actual 
method hut ex])eriments witli various desij^ns of macliinery and 
a})paratus for dealing with the pear. Also included undtu' tliis head- 
iiiff may come more j»erfect desi<jns for sprays for applyin^jj chemical 
a^^ents. 'I lu‘ possible destruction of j)rickly pear by firi* blasts 
may well be considered, eap<‘cially by oil blasts such as are list'd 
in engineering workshops for melting metal. 

(r/) .Attem])ts to find a use for prickly Jiear in some way. Alcohol, fibre, 
and asli havt* all biM'n thou^^ht of, but no jtractical method has as yt't 
been evolved for successfully utilizing the ]>ear for tht'se jiurposes. 
It is possible that further endeavour may devise some means by 
wliich the cost of eradication can be h'ssened, to some extent, by 
some product being an off-set, and bringing in some return. 

We may conclude by staling in the most emphatic terms possible that it is 
absolutely essc'ntial, in the g(*neral interest, that the furtlier jirogress of jirickly 
j)car should he immediately checked. Notification wiih an estimation of the 
degree of infestation si'ems advisalile to enable this check to hi* imposed. All 
scattered ]H*ar should be immediately eradicated, and this can be done at trifling 
cost. .*\ battery of scientific workers should be directed to attacking and over- 
coming tile various scientific jiroblems that are calling for jirompt invi'stigation 
ami settlement. 


Nothing: great in science has ever been done 
by men, whatever their powers, in whom the 
divine afflatus of the truth-seeker was wanting^. 

-HUXLEY. 
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Technical Education. 

By G. D. DELPRAT. C.B.E. 

The question of education is not one which has heeii specially 
recommended to us*'*, and may be considered to be outside of the indi- 
cated scope of activities of the Institute, but during the period the 
Institute of Science and Industry has been at work, it has gradually 
become very clear to me that, unless the system of education in Aus- 
tralia is radically changed, and a better aystem substituted, the labours 
of the Institute will, for the greater part, be thrown away. 

We may be able to start new industries, and may assist some of 
those that are now in existence, but this is not sufficient to attain the 
object in view. I start from the position that, wh<m the military war 
is over, we will enter into an industrial -war, one more prolonged, more 
bitter, and without mercy; that the nation best equipped to fight in 
this war will conquer; that no legislation can make an inefficiently 
equipped nation conquer an industrially efficiently eqiu])pcd nation, 
and that no legislation can turn aside the fate of the vanquished. In 
other words, that commercial and industrial supremacy will, iwithoiit 
any doubt, (tome to the nation best equi])ped for this industrial war. 

If this be tnie, it is incumbent on us to take such steps as will 
secure our nation the most modern equipment — mentally — that can be 
obtained — as good as the best, and nothing less — and this in the shortest 
time possible. A stern chase is a long one. The further a com])etitor 
gets ahead, the more difficult it will he to overtake^ him. 

Even at the risk of being politely told to mind our own business,^' 
1 think our Exeentive (if it agrees with me) .should draw^ tin* attention 
of the Federal Government to this question. I know that frcqmmtly 
steps have been taken to inqirove our educational system, and that 
many iinprovemeiits have been introduced. 1 urn convinced that oiir 
educational system includes many valualble units, but it is not an 
improvement of existing educational units, which I wish to bring before 
tbe executive — my ])roposal is of a inucli more drastic nature. 

What I propose is that, first of all, we should coiLsider what is the 
highest standard of scientific efficiency it is considered desirable to 
attain, and this first step should offer no difficulties. The standard to 
be reached is, of course,, at least the highest standard reached by any 
of our rivals. We know then the level we want to reach. The next 
step is to trace the best road to reach tjhis point, having no regard for 
anything but the object in view. 

♦ The Institute of Science and Industry Bill, however, provides, see section 
14 :— 

The Governor-General may arrang^e with the Governor of any State for 

any of the followingr purposes: — 

(a) The utilization for the purposes of this Act of State Hesearch De- 

partments and Laboratories and Experimental Stations and Farms; 

(b) the co-operation in industrial and scientific research with State 

Government Departments, Universities and Technical Schools; and 

(o) the co-operation with educational authorities and scientific societies 

In the Commonwealth, with a view to — 

<i) advancingr the teaching of science in schools, technical 
colleges, and universities, where the teaching is deter- 
mined by those authorities; 

(11) the training of Investigators in pure and applied 
science and of technical experts; and 
(Hi) the training and education of craftsmen and skilled 
artisans. 
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In order to do this, we should first of all send one or two eminent 
men to each of thoj^e- countries in Europe and America, where we think 
valuable information, based on actual results, could be obtained, so as 
to benefit by their experience. 

We should then trace a trunk line of education which will represent 
the progress of the mental development of the child, right from the 
time he leaves the A B C to the time he leaves the University. It is 
clear that every individual will not wish to follow tliis trunk line from 
heginniiiig to end. There will be several stations along the line where 
side lines will have to branch off into fields of special knowledge; where 
the engineer will branch off to get his special teaching; others where 
the chemist will go off into his special field; and others, again, where 
the medical man will, seek his own preserve. There will ho points 
where the scientific education of the labourer is coni})leted, and others 
where the skilled artisan goes to his special school, and again other 
]>oints where the connnercinl man will consider he has learned 'Suffi- 
cient to go into business. In fact, all peoples will traved along the road 
until they arrive eithe^r at their de*stination, or re:^a('h a point where they 
branch off into their e)wn s])eciality. 

'file main idea is that the sedienne of education, as laid down, shall 
not le a ce)iu])romise, so as to avail e)urselv(*s of the units now in exist- 
ence, but a scliein(‘ tlie)uglit out inelej)eudent]y as tlie^ best to an-swer its 
])urj)ose, irresj)en‘tive of existii»g eHlucational machinery. 

The ne‘xt stej) should, tlierefore, he» to place* alongside of this educa- 
tional schenne a'list of all e‘xisting educational e--sta)blishnK‘nts; to ])ick 
out from amongst these and insert tliovse* that fit (‘xactly ; to })ie^k out 
and modify tlie)se that can ho made* a perfect fit by such modification 
anel to scrap those that cannot he made* such a perfeMh fit. 

Th(‘ educational system is ncM*essarily a '])ieco of veoy com.|)licated 
niaediinery. .In no niod(‘i’u machine would a constructor put in a cog 
wheel just be^cause* it happened to lying about, unless it were (*xactly 
of the dimensions, character, and material rtHjuired. No engiiu'-or 
would dream of such a thing. The same should hold good of the educa- 
tional machine. Only if the machine be built in tin* most jterfect way 
can it attain its ohje(*t of giving the best results jtossihle to bo attained. 
No coniiproinise is ])ossi:ble to make the niachiiie different, on the plea 
of cheapening its constnictioti. It must fulfil its object, and unless it 
does this, it is wasting money to build it at all. Only when the 
machine is perfect can the highest results be obtained, and nothing less 
than the highest results arc of any good, as only the liighest results 
offer a guarantee to our not being left ho])clossly behind in the indus- 
trial race. 

I am not blind to the many objections against this scheme, and the 
difficulties in carrying it out. They are very many, the principal being 
the cost and the fact that education in Australia is in the liands of the 
States; but where so many thousands of lives have been lost, and so 
many millions of money spent to secure for our nation its national 
freedom, these difficulties should not be allowed to stand in the way. 

We have spent several hundred million pounds in equipping our 
men to otbtain a winning position on* the battlefields of France. Let 
UB now spend a few more millions in equipping our nation mentally, 
in order to conquer a winning position on the battlefields of industry 
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and comim'ree. This money will be the best-paying investment ever 
made. It would be criminal to allow all these sacrifices to have been 
made in vain, and this would be the case if we could not hold our own 
industrially against our rivals, with the result that we fall a prey to 
tlie industrial aggressor. 

Our place amongst the civilized nations of the world will, in the 
long run, be exactly the place we occupy on the educational ladder, and 
no legislation — however ingenious — ^can alter this fact. It is the law 
of nature that the mentally weak falls a prey to the mentally strong, 
with individuals just as with nations. T think, •therefore, that this 
radical treatment of the educational system is absolutely necessary, and 
that nothing less will do. Further, that this is the time to bring it 
forward. We must prepare for the industrial war now the present war 
is over. 

The great ini])ortance of this matter should, I hope, be sufficient 
justification for our overstepping the strict boundaries of our duties, 
if such be the case, and if the Executive agree with my ideas, I would 
suggest that the (Tovernment be api>roached in such a way as the Execu- 
tive considers most advisable. 

I do not wish to draw attention to the various imperfections of our 
present educational system. T am afraid I would not be competent to 
do so properly, hut if my suggestion of sending men to foreign countries 
to study their systems is carried out, on their return they would ibe 
able to speak with great authority. It may not be amiss, however, to 
draw attention to one or two points which strike me most: First, that 
students enter our Universities when their scientific education is not 
sufficiently advanced. The result is that the first one or two years at 
the University are used by teaching the student what he already ought 
to have known before entering, and that, therefore, the available useful 
time at the University is curtailed by this period. All secondary 
Schools should be under strict Government (jontrol, so that pupils leave 
these schools with the same standard of knowledge^ — 'and that standard 
k good deal higher than at present — ^^so that on entering the University, 
should they do so, the University teaching can begin at once, without 
the necessity of teaching first principles. The matriculation examina- 
tion should be a much -higher standard. 

Another objection I have to the present system is that boys leave the 
primary schools at about fourteen years. They only enter their appren- 
ticeship — if they go in for this — at sixteen. The two inten^eniug years 
they spend anyhow — mostly in the street, leiirning what they need not 
know, and not only forgetting what they have learnt, hut also losing the 
habit of learning. When they enter their apprenticeship, they have 
facilities for attending excellent evening classes; but it is astonishing 
how few avail themselves of these, and how few — after they have joined 
these science classes — continue to attend. The reason is that they have 
lost all habit of acquiring learning, and know so little that they join 
the great number of badly educated men, who look down on a scientific 
training. The result is a lack of knowledge and trained reasoning 
amonijpst the w-orking classes, which is a calamity. 

The want of unification in Australia is further a great drawback. 
All Bchook should be built on the same model — -the best models — so 
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that a 'boy from a class in one State in a certain school should be able 
to transfer to a similar class in any other school in any of the other 
States. Teachers should be highly-f)aid men — highly trained, but not 
only trained in science, but in the science of teaching, and no man, 
however high his scientific attainments are, should be allowed to teach 
in any school, or direct such a school, without having first prop(*rly 
qualified in the science of teaching. 

A man may be an eminent doctor or scientist, or clergyman, but 
may be utterly out of place as a teacher, and a lady may be a most 
des(*rving widow in reduced circumstancces, without heing a qualified 
teacher. Teaching makes or breaks a child’s future, and it is a crime 
to intrust this to unskilled persons, 'riiis applies only to schools, not 
to Univ(n*sities. 

'During my work 1 liav(‘ come into contact with many sciimtificnilly 
trained imm from various countries, and have had many such men of 
various iiationalil ies working with me. T have no hesitation in saying 
that, gcmerally, the Ilritisli and Australians had the .jiooresi scientific 
eipiijniKMit of any of them. But 1 must qualify this remark hy another. 
Notwithstanding his poorer scientific (‘qui])inent, 1 found almost 
invariably that th(‘. man from British stock was tlie most useful, ener- 
getic, and reliable, and those qualities outweighed tlndr lack of know- 
l(Mlg(‘ to sucli an extern t that L came to th(‘ conclusion — ^get a Britislun* 
ov(U*y time. I’his being so, how much superior \vould th(‘ Ih'itisher he 
if h(^ were uot }iandica])pod hy insnfiicient scuaitific training. My firm 
opinion is that, train the Britislnu* properly, no otlnu* nation will he 
aide to beat liim. In order to avoid any misapprehension, 1 wish to 
|)()int out that my rcMuarks only a/pply to the* large bulk of ilic ])opnla- 
tion. There are eminent men of scien(*-e in the Km])ir(‘, as (‘ininent as 
any that can be found anywdiere — ])(‘rhaps evtni more so. Those men 
would jirobahly have been einimnit under any syst(*m of education. 
Eminent men vxnwo out of our universities and liold their own anywhere 
in the world. 1 am not discussing these. I am only advocating a 
better system of education for the average* man, so that the* avei’age 
standard of efficiency should be raised. I do not wish to pose as an 
expert in education. J am not. 1 am. only giving my imy)ressions from 
my experience in many countries and association with scientific men of 
various nationalities. 1 hold that a 'highly skilled body of teachers is 
the most valuable asset a nation can possess. I'hey form tin* building 
material out of which the structure of the nation is built. If the plastic 
material supplied by the Australian mothers is badly moulded and 
made into defective bricks — if the structural timber is badly seasoned — 
if the steel is badly rolled — the structure can only be a defective one, 
and no ingenuity on the part of the Government can make it first class. 

The teachers of our young manbood, wlio form this building 
material of our social structure, are, in my opinion, the most important 
section of our community, and no trouble or expense ought to be spared 
in drawing into this body the men with the brightest brains and biggest 
hearts — men who teach not only scientific truths, but moral truths. 

Once the first class building material is obtained from our 
unequalled resoui*ces, the task of the legislators would be a compara- 
tively easy one, but without this material it is an almost impossible 
one. 
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Obligation of Science to the Pastoral Industry. 

By ProfeMor JOHN W. PATERSON. B-Sc., Ph.D., F.H.A.S. 

Of the various problems awaiting investigation at the present time, there are 
none of greater interest, none of more economic importance, than those pertaining 
to the pastoral industry. From figures supplied by the Commonwealth 
Statistician, the pastoral industry, in its various branches, occupies a leading posi- 
tion in the Australian production of wealth, and yields a revenue which is 
approximately equal to that from all the manufacturing industries put together. 
Tlie position will Ik* gleaned from the following statement, calculated from ofhciiil 
estimates, which are given as substantially correct”: — 


Fa St ora/ 
Production of 
Commonwea/th 
exceeds 

^ 50 , 000,000 

per annum. 


The large circle represents £50,000,000, the small black area £104,160, the sum which 
would be available annually if in the pound were set aside for research, 

Avekaoe Annual Vroi>wtion from Industries in Australia 
during? quinquennium 1909-1913: — 


Valiift Percciitage of 

Total Production. 



2 % 
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1’he period taken for eornpariwm is that iinincd lately prei-edin<( tlie war, and 
the figures indicate gross returns from the different industries. Wlien it is 
noted that the lalKuir involved in pastoral production is less than in any other 
hraneh of industry, it becomes apparent that improved metliods here will in an 
especial UK'asure go to enhance the national income. 




Pastoral, Munufacturinq, 

27porc}nt. 23perc}nt. 



Agriculture, Mining, Dairying, Forestry or Fisheries, 

21 per eent. 12 per ont. 9 per cent. 2| per cent. 


Of the total production in tlie pastoral industry, the major ])ortion, as one 
would expect, is (‘xported to other countries. In lb 13 the value? of these exports 
amounted to £4 l,4.‘i(i,S(il . wliich was e<)ual to just over 52 ])er cent, of the aggre- 


Juta! E xports from Australia 



Pastoral, 53 per cent. AH other, 48 percent. 


gale value of all exports from Australia in the same y(*ar. 4’h(* following table 
imiicates (a) the nature of tlu- chief ]>astoral products exported, (6) their values, 
and ((*) their values in terms per cent, of the total pastoral exports for the 
year: — 


Nature and Valine of the pRisofPAR Pastorai, Products Exported from 

Aitstuarta in 1913. 



Vain 


Kxjorf.s. 1 




Actual. 

A« percentage of 


PaHtoial E.KportK. 




All Pastoral Exports 

Including — 

41,436,861 

100 

Frozen Beef ... 

2,652,144 

6*4 

Frozen Mutton and Lamb 

2,896,292 

7*0 

Tinned and Potted Meat, &c. ... 

1,266,030 

3-1 

Tallow 

2,157,610 

5-2 

Hides ... ... . . i 

1,418,191 

3-4 

Sheep Skins ... ... ... . . . 1 

2,480,900 

6*0 

Wool ! 

26,268,214 

! 

1 

63*4 


Tlie items enumerated here made up nearly 95 per cent, of the total pastoral 
exports, and the figures indicate their relative importance. Looking further 
into details, it is apparent that sheep products formed about 80 per cent, of the 
total, and of these wool formed by far the largest item. Wool, indeed, forms Aus- 
tralia’s chief export, and it is clearly one of those commodities for which she 
possesses superior natural advantages in production wlien it comes to competing 
with the staple product on the markets of the w'orld. No other country has ever 
carried an e<pial number of sheep. 
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The following table shows the nuinlxT of live stock in the Commonwealth at 
decennial periods since 18()0, from which date fairly complete figures are avail- 
able, and for 1910: — 


Numbers of Live stock in Commonwealth. 


Year. 

Horses. 

(‘attle. 

^sheop. 

rigs. 

18«0 

431,525 

3,957,915 

20,135,286 

351,096 

1870 

716,772 

1,061,078 

4,276,326 

41,693,612 

543,388 

1880 

7,523.0(K) 

62,176,027 

815,776 

1890 

1.521,588 

1,609,654 

B:,299,913 

97,881,221 

891,138 

1900 

8,640,225 

70,602,995 

950,349 

1910 

2,165,866 

11,744,714 

92,047,015 

1,025,850 

19lfl 

2,437,157 

10,459,237 

1 

76,668,604 

1,006,763 


W.ithin the ptTiod, horses and pigs sliow a fairly steady increase — tlie latter, 
however, scarcely Udong to pastoral farming in the ordinary sense. Of chief 
importance are the data concerning slice]) and cattle. Both classes of stock natu- 
rally show large increaai‘S over the whole period, but the numbers have been 
subject to considerable fluctuation in later years, chiefly owing to droughts. Gene 
rally speaking, it may be said that the year 1890 registered high-water mark in 
numbers of live stock umbu’ initial methods of pastoral farming. Op till that 
year larger areas of suitabb* lands had been gradually brought under the care of 
the pastoral ist, and the numbers of live stock had corres|)ondingly increased. But 
the fluctuating decline in cattle, and more particularly in sheep, during the last 
twenty-six years, shows that the original source of increment has been exhausted. 
The limit of production under the older ext(*nsive methods has been reaclnul, or 
nearly reached; the best grazing lands are already in occupation, and it is evident, 
therefore, that if we are to further increast' or even maintain our stock-carrying 
capacity, recourse must now be made to more scientific methods and more inten- 
sive systems of management. 

In its various phases the pastoral industry presents many important problems 
for investigation. These cover a wide lield, and may be arrangt‘d under six 
headings, viz., problems concerning — 

1. Soils and manures. 

2. Seeds and herbage. 

'A. Food re(juiremerits of stock. 

4. Breeds and brc<*ding of stock. 

rt. Control of pests and diseases. 

0. Storage and marketing of produce. 

It is possible here to mention only some of the many important points awaiting 
attention under the obove headings*. 

Soils and Manures. 

Classification and study of soils according to climatic environment, physical 
properties, and chemical composition, more especially in regard to phosphates and 
carbonate of lime. Investigation of poor returns from certain lands, ameliorative 
treatments, especially by liming, manuring, cultivation, and drainage. The 
restrictive action of specific forest vegetation on pastoral vegetation; plant toxins. 
The utilization of native phosphates, lime, potash, artificial nitrogen fertilizers, 
and accurate financial records of their continued use. 

Seeds and Herraoe. 

Identification, classification, description, and habits of indigenous and exotic 
pasture plants. Search for new species in foreign lands; acclimatization work. 
Formation, maintenance, and renovation of pastures; effect of over-stocking, and 
treatment Upon botanical composition of pastures. Wmls, poison plants, and 
their eradication. 


30 




OBLIGATION OF SOIENOP] TO THE PASTORAL INDUSTRY. 


Food Kequirkmknts of Stck^k. 

For maintoiiaiu'e and for production. Fodder conservation — provision for 
droughts. Relative importance of soil fertility and plant species in determini nj; 
feeding value of pastures. Mineral nutrition and the adequacy of proteins from 
dilFerent sources. (V)mm(Tcial results of hand-feeding during limited periods. 

Rrkeds and Breeding. 

T^elative suitahility of different breeds and their cross<*s ftn- specific purposes. 
FundarncTital principles of breeding. Care of breeding stock and diminution of 
breeding losses. Breed r(*eords. (It is to ])roblem.s arising under this heading 
that the practical man and the agricultural society have almost exclusively 
given attention.) 

Pests and Diseases. 

Investigation of stock diseases in regard to causes, sym])toma, and control. 
The work awaiting attention forms a large and most important field of inquiry, 
and would deal with such vital matters as blow-fly, cattle ti<*k. worm nodule, and 
tuberculosis, all of whicli <ause enormous animal loss. 

Storage and Marketing. 

Problems in canning, freezing, ])re]>ared articles, wool scouring, shipping facili- 
ties. Co-oj)erative buying and selling, tariffs, and foreign jn’opaganda l)y Aus- 
tralian agents. Market reports. 

'riie future di’velopment of the ])astoral industry will depend upon its know- 
ledge of thos<‘ various subjects, and the miterprise and judgnumt with vvhicdi it 
puts that knowiedge into ]>ractice. liider thes<‘ circumstances, it is evident that 
an organized campaign of research and publicity work concerning th(» ]>astoraI 
industry must lie instituted as a matter of national obligation. 

In (onsideiing this matt(‘r, it is lU'cessary to maintain a due sense of ])ropor- 
tion. \N’e have already noted that the annual pastoral production tif Australia 
e.\(*eeds £r)0,()00,000, and an ex])e!iditure of only ^d. per £1 on this sum w'ould 
provide a sum amounting to £10-1, Phi each year for systematic investigation of its 
problems and tin* di.ss(‘mination of existing knowledge*. As is well known, otlier 
countries are spending large amounts on agricultural education and research, 
the national bill of the ITiited States of America on this account e\c<*eds 
£ 1 *2,()0(),000 ])er annum. It is not a (piestion of wlieth(*r our ])astoral industry 
can alford to sjiend large sums in elucidating its many problems and in standard- 
izing its needs; it is a national question to decide rather whether it can afford to 
do anything else. 



3 ^ 



SCIENCE AND INDTJSTEY. 


Freedom for Research.* 

By E. J. RUSSELL. D.Sc. 

I hare gone carefully into the published details of the scheme for 
rhe foundation of a 'Commonwealth Institute of Science and Industry, 
and have much pleasure in forwarding to you the following sugges- 
tions. 

In the first place, I think the general idea is admirable, and if 
successful will, I have no doubt whatsoever, fully come up to expecta- 
tions not only in increasing productivity and powerfully stimulating 
educational institutions, but also as you say it will “go far to inaugu- 
rate a now era in the economic and industrial life of the Coinnioii- 
wealtb.” 

There are a few of the details 1 should like to discuss. 

Speaking generally, the work of the Institute falls under two heads: 
getting knowledge, and using it. Now all experience shows that this 
requires two very distinct types of men, neither of whom will allow 
that the other is his equal. The man wdio gets new knowledge is com- 
monly studious, rather sceptically minded, and obstinate; h(‘ does not 
believe in the ac(*ej)ted explanation of things, and so sets about trying 
to find soino other. On the other hand, the man who a})plies knowledge 
successfully is more a man of the world, less given to tin; study of 
abstract matters, but with a wider knowledge of the requirements of 
the community. Each is really dependent on the other, but each will 
insist on working indopendently, or else endless friction may result. 
The atmo-sphere of research has to be one of absolute freedom to think 
and speak as a man believes. 

Now a large central institution dominated by one or two men tends 
rather to get into olfiicial grooves. Views become stereotyped, matters 
are looked upon as settled because some one at the head of affairs 
worked them out when he was younger, and definite lines gradually 
become laid down along which subsequent work tends to proceed. The 
ordinary science student may be quite content with this, and consider- 
alble useful work may result. But the real research man who wants 
to test this thing and that thing, which everybody about the place has 
always accepted, tends to he looked upon as a bit of a nuisance. And 
yet perhaps in his testing of long cherished oip inions he might strike 
some new idea of first-rate importance. 

I am strongly of opinion that the research man will flourish best 
in a free atmosphere. 

The question then arises : How is this to bo attained ? 

For the reasons just given I do not think that it is possible, even 
with the best will in the world, if the research is concentrated in one 
institution. 

On the other hand, it is obviously impracticable to give every indi- 
vidual researcher his own show ; you must have some degree of working 
together. 

• This interesting communication was not written for publication. It is, 
however, an interesting and valuable opinion from Dr. B. J. Russell, the 
Director of the famous Hothamstead Experimental Station. 
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And them, ] think, is the best solution of the i)rojl)lcm. 

1 suggest that the aim should be to encourage research in a number 
of institutions, rather than to concent raUi it in one. 

Further, that no rigid bonds should ex^ist between these inistitutions, 
and that they should not be controlled or administered from any central 
place. 

While it; would be ii(M*essary to tak(‘ steps to prevent ex(a\ssive over- 
lapping, it is equally necessary to have a certain amount, so as to 
insun^ ad(‘(piat(^ criticism of results and to maintain a healthy s])irit of 
emulation and scientific controversy. 

1 think the best sort of connexion between them would he some sort 
of council, on which each would b(‘ re])r(^senled, presided over by some 
distinguished Australian wliom all would respect. 

No doubt you will get many ex])ressions of opinion. I se,nd you this 
in the hope that it may not be altogether without value. 1 hope the 
sclieme maturas, because I have already said 1 think it is a very good 
one. 


Science is, / believe, nothing but trained and organized 
common sense differing from the latter only as a veteran may 
differ from a raw recruit; and its methods differ from those of 
common sense only so far as the guardsman* s cut and thrust 
differ from the manner in which a savage wields his club. 

-HUXLEY. 
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Applications of Veterinary Research: With an Example. 

By Prof. HAROLD A. WOODRUFF. 

( 1 ) 

'Die applications of science to industry arc legion, and among them the one 
whieli brings knowledge of the causes, metlKKls of treatment, and prevention of 
the diseases of stock, must clearly be of considerable importance to the Aus- 
tralian stock-owner. Australia owes more than she knows to the applicatioits 
of veterinary science, and yet she is suffering immense losses in the sto(*k indus- 
try wliich scientific research might be expected to mitigate or prevent. 

The geographical position of Australia has undoubtedly materially lessened 
the incoming of animal disease, for importation of animals has been expensive, 
and so has been confined to carefully nurturiHl and healthy ])edigree stock. 
Furthermore, the time interval between the last port of call and tin* lirst Aus- 
tralian port exceeds the incubation jieriod of nearly all the great animal plagues, 
so that an outbreak of disease, and jirohahly some deaths, are bound to occur 
on the ship if the infection was introduced in animals tak<*n on at any foreign 
port. 

Again, for many years now eflVctive quarantine, at first by the Slate, and 
later by the Commonwealth aiithoritie.H, has been a powerful factor in keeping 
out infective diseases. But perhaps the most important protection has he(‘n tlie 
freedom of the stock of Great Britain and Ireland — the stock from which most 
of our imported animals have coim^ — from those animal plagu(*s whi(*h have 
ravaged many other countries. In other words, the application of veterinary 
science in the United Kingdom has had effects of grt*at importance in Australia. 

Thus it comes about that Australia is free from such diseas(‘s as Glanders in 
horses, Foot and Mouth Disease of ruminants, Rinderpest or Cattle-plagm*, and 
Rabies or Hydrophobia of the dog. I’arenthetically it may be mentioned that 
the last three of these diseases are non-existent in the United Kingdom, and the 
first is decidedly rare and easily guarded against by special means. But, assum- 
ing that a large number of animals were being importeil from different countries, 
the danger of introducing any of these diseases would be of a diff(*rent degree, in 
(*ach case. 

(Jlanderft is a slow insidious disease, taking months or years to develop so 
as to be obvious clinically. Thus a horse apparently in perfectly good health 
on leaving Europe might have the latent infection of glanders. No symptoms 
need develop during the voyage, but months after arriving in Australia the 
evidence might l>e manifest. Nevertheless the danger of importing glanders is 
comparatively small, for by means of sj)ecial biologicjal tests its detection in the 
earliest stages is almost infallible. 

Rabies is in quite a different category, for here is a disease usually quite 
acute, and with an incubation period of about three weeks as a rule. One of 
the mysteries of the disease, liowever, is that this usual incubation may be 
greatly extended, and cases are recorded where the interval between infection-! — 
as after a bite from a rabid dog — and the develojimcnt of symptoms has been 
as much as twelve months. Until the symptoms are shown, there is no known 
method of diagnosis, and so a real danger exists, only to be overcome by pre- 
venting all importation of dogs from countries where the disease is known to 
occur, and imposing a long quarantine on dogs even from clean countries. 
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Rmderpest avd Ford and Month Diftease ])elong to still another class. They 
an* acute febrile diseases markedly infectious, and with sliort incubation periods 
of only a few da.\ s. 1 ni])ortation of a number of cattle, ])i<^s, or sheep into Aus- 
tralia could only introduce either of these diseases if there were no port 
vet(*rinary ins])ection and no (piarantine. The <lisease in either case m\ist have 
declared itself during the voyufre from the last port of call, and caa(*s would be 
certainly seen in the (juarantine station. An aiialo«fy suj]!:‘»csts itself in connexion 
with the relative cdiances of iiitroducino Spanish inlhienza and tuberculosis of 
man from Kurope, Africa, and America. The form(*r disease has a very sliort 
incubation jieriod, and cables from the last port or wireless from the ship can 
prepari* tin* lu^altli autlioritics. ^I'ulierculosis may be dormant and unsuspected 
for v(‘ars, so tliat even a searching medical examination of every person coming 
to Australian shores, followed by a month in quarantine, would not serve to 
ex(dude tuberculosis. \ow tliis leads up to the statem(‘nt that diseases of slow 
insidi(uis origin, with a long incubation ]M*riod, are much more dilliciilt to 
keep out than the acute infective fevers. 'This is true of animal diseases as 
W(‘ll as human, ami it is just as true of the individual farm or station intro- 
ducing n(*w stock from without as of an isolated country im])orting stock from 
abroad. .As an exaniph*. w<‘ may consider the dis(‘ase known as contagiou.s abor- 
tion of C'OWS. 

Fonlutfions Mtoriion of Fairs is a disease of considerable economic imjvort- 
ance because t)f tin* great losses which result from it. It is prevalent in nearly 
every country in the world, and has been the sul)ject of much inquiry and 
research in (Jrcat Britain, Denmark, the Tnited Slates. France, and nermany. 
Tills disease has a wide distribution in Australia, and it is a matter of grave 
coneern to dairy farmers in all the States. It entails great loss(‘s, not because 
of a high mortality among the atfectoil cows, for, in fact, it is not a fatal 
disease, Imt ratlier because many of the infected cows abort, and so fail to 
come to their normal milk yield; that there is great loss of calves; and further 
that a considerable num!K‘r of infected ctuvs become sterile, and so cease to be 
of use in the dairy herd. 

d'he dis(‘asc is most insidious in its onset, for, apart from the act of ahortion, 
which occurs only in a minority of the animals alTected, and then nsually only 
several months after infection, there are no symptoms. Thus in importing 
pedigr(*e cows from abroad it has been jiussible to import tliis disease Avithout 
any one— eilbor the foreign owner or the purchaser— being aware of the faet. 
Kven if an abortion occurred during tlie voyage, it would usually be ])iit down 
to the weather or comlitioiis on shipboard, and so the disease has bix*!! intro- 
duced into Australia, one may confidently as.sert, again and again. 

Similarly, a dairy farmer may sell an infected cow in a market, slu* may 
be bought by another dairy farmer, both buyer and seller lieing unaware of the 
fact that she is infected with this contagious disease, d'lu* animal may be an 
in-calf lieifer, or an older cow Avhich has never aborted, and, to all appearances, 
quite normal in eitlier ease. Even after being taken into the new herd the 
infected animal may escape .suspicion, for she may carry her calf to the full 
period of gestation. \Adihiii a few months, however, other pn'gnant cows in the 
herd laigin to abort, for tlie infection has entered. 

'J'hus we are confronted with a disease widespread in distribution, highly 
prevalent, markedly contagious, insidious in its onset, dillicult to diagnose, and 
involving great financial loss. The problem as stated is a clifheult one, the 
factors many and complex. It will be interesting to discover hoAV far veterinary 
research of recent years has elucidated the problem, and what still remains to 
be done. 
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Even after culture through many generations on artificial media, the 
organism can be used to infect other animals Although the disease naturally 
attacks only the cow, yet the females of most of the domesticated animals can 
be infected and abortion induced in them. Of the small experimental animals 
the guinea pig is readily infected, and inoculation of this animal provides a 
very useful method of obtaining a pure culture from contaminated or sparsely 
infected material. If such material be injected into the peritoneal cavity of 
the guinea pig the animal usually suffers no apparent inconvenience, but if 
kille<l in four or five weeks* time will be found to have a slightly enlarged 
spleen, from which pure cultures of the abortion bacillus can be obtained. 

But this line of proof is strongly supported by certain biological tests, which 
can be applied to a cow suspected of being infected with the disease. It is 
common knowledge that for the diagnosis of typhoid fever in man a small 
sample of blood is taken from the patient for testing. The test depends on 
the fact that when a man or an animal is attacked by the micro-organisms of a 
disease, the blood of the man or animal proceeds to manufacture munitions of 
defence, which accumulate in the blood, and can be detected there. Among 
many others, some 8ul>8tances called “ agglutinins ’’ are commonly formed, and 
these have the peculiar property of crowding together, or clumping, or aji^lutin- 
ating, the specific bacteria responsible for the particular disease when such 
organisms are suspended in a fluid. Thus a liquid culture or other uniform 
suspension of the typhoid bacillus, if examined in a hanging drop under tlie 
microscope, is seen to be crowded with freely movable organisms, hurrying and 
scurrying in all directions. If to such a preparation a minute quantity of 
blood from a person affected or recently recovered from typhoid fever is added, 
and the result observed under the microscope, it will be noticed in the course 
of a few minutes that there is a tendency for the bacilli to congregate into small 
groups and at the end of an hour the field sliows a number of such 
clumps with clear spaces between them, and no freely moving bacilli. With a 
similar quantity of the bloo<l of a normal person no agglutination or clumping 
would take place, and so the test is of diagnostic value. 

A similar test can be applied in many other diseases, and McFady(‘an and 
Stockman in London showed its value in relation to contagious abortion of 
cattle. In this case, liowever, the test is performed in a somewhat different 
manner. Into each of a number of small test tubes is put an equal quantity 
of a faintly hazy suspension of the abortion bacillus. Amounts of blood serum 
of a suspcKjted cow arc now added, commencing with, say, 1-lOth c.c. in the first 
tube, then l-20th, l-50th, l-lOOth ce.^ down to 1-lOOOth c.c., or less in succeed- 
ing tubes. Tile mixture in each tube is shaken, set aside in the incubator for 
24 hours, and then the tubes are examined. If the cow is infected with con- 
tagious abortion there will be agglutination of the bacilli in the suspension. 
As a result the larger masses will usually sink, and leave the supernatant liquid 
quite clear, the masses forming a matted sediment. Sometimes the clearing Is 
incomplete, though clumping is evident. 

There is sometimes some clumping with the blood serum of a normal healthy 
cow when a relatively large amount of serum, say i or i c.c. has been used. 
Wh^ is diagnostic of the disease, however, is the occurrence of agglutination 
when only 1-lOOth or 1-lOOOth c.c. of serum is used in a tube. The experiment 
is controlled by the fact that tubes containing a similar suspension of the bacilli 
without the addit^'^n of any cow’s serum, remain hazy and unsedimented. Fur- 
ther, the addition of similar minute quantities of serum from known unaffected 
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bovines causes no agglutination, whilst tlie serum from a cow known to have 
alxirted, and to liave had the abortion bacillus present in the membranes or 
discharge, produces complete agglutination when added in very minute quantity. 
THiis test lias been V(^ry widely applied in jiractice in England, and its useful- 
ness and reliability have been confirmed by numerous workers in other countries, 
notably the llnited Statens. Working in the Veterinary School of Melbourne 
University, Seddon* lias proved the general aiiplicability of the test under 
local conditions, and has suggested a standardized metlicKi of carrying it out 
which allows of comparison of results in ditTerent countries. 

Further he has shown that the milk of suspected cows can be used instead 
of blood .serum, so that hy means of a sample of milk sent to the lalxiratory 
the owner of a cow can he informed whether that animal is infended with this 
disease. Since milk diluted with water remains hazy, and since this partial 
opacity makes tlic observation of agglutination diilicult, Seddon has advised tUc 
use of lactic acid to precipitate the casein and removal of the curd by filtering. 
The clear wdiey is ilien used in the test in exactly the same manner as blood 
serum. 

When first the agglutination test was used, doubt was cast upon the results 
obtained bec'aiise only a few’ of the animals which gave positive results in the 
test ever aiiorted. Thus either Ihe t<‘st was unreliaiile, giving far too man\ 
positive reactions, or the symptom which had lK‘en looked upon as the almost 
invariable concomitant of inf(‘ction, namely, the act of abortion, was, in fact, 
shown by only a minority of tlie animals infected. 

♦The Agglutination Test In the Diagnosis of rontagiou.s Abortion. Proc. 
Uoyal Society, Victoria. Vol. XXVII. (new' serle.s), Pt. TI. 

{To be concluded,) 
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New Research Committees. 


FOREST PRODUCTS COxMMlTTEE. 

Professor Watt (Chairman), Sydney University. 

R. Dalrymple Hay, Chief For»?stry Commissioner. 

H. W. Jolly, Forestry Commissioner. 

Norman Fraser (Messrs. Bell & Fraser), Rozelle. 

Head-Quarters: Sydney. 

W. A. TICK-PEST COMMITTEE. 

Hon. J. J. Holmes, M.L.C., Dalgety’s Buildings, J’erth. 

Mr. M. P. Duraek, M.L.A., Parliament House. 

Mr. A. Male, St. George’s House, St. George’s-terrace. 

Mr. Perey Hutton, Keane- street, Cottesloe. 

Mr. A. Watson, c/o Messrs. Forest Emanuel. 

Mr. R. E. Weir, Chief Inspector of Stock, representing the Stiitc Government. 
Mr. C. S. Nathan (Chairman), representing the Institute of Science and 
Industry. 

I lead -Quarters: Perth, W.A. 

CASTOR BEAN COMMITTEE. 

Mr, H. Pye, Agricultural College, Dookie. 

Mj. E. C. Lycett (Messrs. Lycett Pty. Ltd.), Montague, Melbourne (Corre- 
sponding Member). 

Mr. D. Jones, Department of Agriculture and Stock, Brisbane. 

Mr. A. H. E. McDonald, Chief Inspector of Agriculture, New South Wales 
( Corresponding Member ) . 

Mr. C. Napier, Cockatoo, Victoria. 

Mr. W. J. Spafford, Department of Agriculture, Adelaide (Corresponding 
Member ) . 

Head-Quarters: Melbourne. 

WHITE ANT COMMITTEE. 

Mr. A, A. Ramsay, Agricultural Chemists’ Department, Sydney. 

Dr. G. P. Darnell- Smith, Department of Agriculture, Sydney. 

( Other members not yet appointed. ) 

Head-Quarters : Sydney. 

CATTLE DIP COMMITTEE. 

Professor J. Douglas Stewart, University, Sydney. 

Professor Fawsitt, University, Sydney. 

Mr. F. B. Guthrie, Agricifltural Chemiat, Sydney. 

Mr, S. T, D, Symons, Chief Inspector of Stock, Sydney. 

Head-Quarters : Sydney, 

WHITE EARTHENWARE COMMITTEE. 

Mr. M. Copland, Director, Ballarat School of Mines. 

Mr. V. G, Anderson (Messrs. Avery and Anderson), Mellwurne. 

Mr. W. Baragwanath, Geological Survey Office, Mines Department, Ballarat. 
Mr. W. Miller, Eureka Terra Cotta Co. of Australia, Ballarat. 

Head-Quarters : Bal larat. 
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Chemists and Industry : Some Points for Consideration. 

By A. C. D. RIVETT, M.A.. D.Sc. 

At the end of the crowded four years that have made unexampled wreck of 
wealth and even more striking];' wreck of ideas and points of view, it is essential 
that time and thought he given to the re-adjustment that will be necessary in 
the attitude of many professions to the national life. The medical profession, 
for instance, has certainly much adjustment to make before its relation to the 
community resumes a placidity eipial to that of former years; and it is not 
alone in this. There is, among students and exponents of science and scientific 
methods, still greater necessity for a new outlook, and a reconsideration of the 
old relationships to the eoniniunity at large. Much thought is being given to this 
in the leading countries of the world, and in particular is attention being devoUnl 
to the position of scientists relatively to directly industrial life. It is not, how- 
ever, proposed to discuss liere so large and general a matter as the w'ork and 
aims of scientists in general in their bearing on industry, but merely to raise 
some few points concerning one special 8<*ction — the cliemists. 

During the war, chemists have occupied a unique position. Since the first 
rather chaotic months, it has been the policy of most countries to retain their 
chemists, so far as possible, for purely professional work, exempting them from 
the obligation to undertake war service in directly combative branches. It is 
true that during the time when the practice prevailed of discharging poison gas 
in clouds chemists were required to carry out the w'ork in circumstances of the 
utmost danger. But that period w'as limited, and for the most part chemists* 
w^ork has been behind the front lines and in the munitions factories, where 
danger, though not inconsiderable, has been of a dilTerent order from that risked 
by tlie men imm<*diately confronting the enemy. 

Perhaps on this ac<*ount more may be expected of chemists in tln^ sequel to 
the war. Certainly their duties in national service remain very definite. The 
end of the fighting has left the chemist in a dififerent position from tliat of the 
soldier. 'I’he immediate activities of each have ceased, but the need for the 
exercistMif the chemist’s powers in other (and not so very dissimilar) directions 
witliout delay is imperative. Every belligerent country, Australia included, is 
burdened with a <*olo8sal debt, a huge decrease in its W’ealth. Its pressing 
problem is to free itself from this burden by production as vast as its expendi- 
ture has been prodigal. Australia, admittedly, must look first to her primary 
industries, in which the chemist's part, though far from insignificant, is not all- 
important. But also, and to an exttmt not very inferior, she must look to 
numerous secondary industries w'hich require for their full development, in 
greater or h'ss measure, investigation and control by the chemist. In these 
it is true that his opportunities may be limitless; yet it is also a fact that such 
scope as is frequently enough oflfered at present may not be very attractive to 
him. Not seldom the career of the technical chemist is one of heavy routine and 
frequent disappointment, and by no means a succession of fascinating problems 
and triumphant discoveries. 

But the point to lie emphasized is that in these days, as never in the days 
before August, 1014, national duty rather than personal preference must enter 
largely into a man’s consideration of his course of action. Granted that produc- 
tion must be largely increased in Australia to pay the cost of the war, and 
granted that chemists properly trained and properly applying their training may 
contribute greatly towards this end (and no man of knowledge or judgment 
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will deny either premiss) it follows that there is an obligation laid upon every 
chemist to consider sincerely his attitude towards the country’s claim upon his 
service in the technical development of its industries. Such a view, at any rate, 
is commended to those in training for some sort of a chemical career, and those 
who may be considering the matter of choosing one. 

It is not in place here to expound the necessity of applying science to indus- 
try. To those with a clear view of what ‘‘science” means it is unnecessary; to 
the many without it the exposition has been made sufficiently often in recent 
years. Australia is certainly recognising this need, though in a measure by no 
means so definite and hearty as many other countries. In reading the discussion 
which took place last year in the Senate upon the Ministry’s proposal to create 
an Institute of Science and Industry, one was not a little surprised to find how 
far the opinions of certain senators were lagging behind those now accepted by 
their legislative confreres in America, Great Britain, the sister Dominions and 
Japan. If such opinions prevail, Australia falls out of a world-wide movement. 
Already she lags behind. 

But it is the aim here rather to ask whether, given the opportunity by Par- 
liament, Australian chemists are prepared to attack the problems that already 
exist and those that must be raised; not so much whether their spirit be willing 
as, firstly, whether the weapons at their command are sufficient and the best, 
and, secondly, whether they are determined to obtain for themselves those condi- 
tions under which their 'weapons may most effectively be used. 

In discussing the first matter, one addresses oneself chiefly to chemists. Few 
will disagree with the statement that the young graduate of technical scliool or 
university is very indifferently equipped for the part of technical adviser in any 
industrial process. Least of all w’ill the young graduate himself disagree, llis 
subject has become too great for more than a limited general acquaintance to he 
made with it in three years or so. Nor is it wisdom to attempt to cram into 
these years more chemistry; indeed, there is much reason to suppose that a wisiT 
course would be rather a diminution of chemistry and an increase in acquaintance 
with neighbouring sciences, and even (if one may risk the suggestion) with logic, 
philosophy and literature. The dogma that is an age of spin^ialization is nearly 
dead, after a life of great harmfulness. The university’s part is to cultivatt^ a 
point of view, a capacity to see and to follow a track without losing sight of its 
relation to other tracks; not to teach the minuthe of a single isolated path. 

And if this he accepted, the graduate of the future will he still less ready 
straightway *‘ to apply science to industry,” or to do it even after he has mastered 
the whole existing plant details of his particular chosen industry. The holder of 
a technical school diploma or a university degree is at the beginning, not the 
end, of his preparation for original industrial work, and nothing is more unfor- 
tunate than the W'ay in which the habit of hard study is dropped by students 
almost as soon as it has been properly acquired, and just when its exercise becomes 
capable of great things.* Post-graduate study is not merely desirable, it is 
essential. The graduate w'ho fails to recognise this is dropping out of the run- 
ning. He is doing worse; he is assisting, by bringing himself to a standstill, to 
discredit his science and those who, by their strong faith in it, are striving to 
induce the industrialists to give the scientist a chance. We have never quite 
realized in British countries how long it takes to make a sound technical chemist 
capable of original work, and how foolish it is to make a man work hard for three 
years in order to acquire a more or less general education and to pass examina- 
tions, and then take no further thought regarding the later years in which his 
powers should be concentrated upon the specific branches in which he might 
liecome a creator of knowledge. 
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To speak thus in general terms is somewhat idle unless specific suggestions 
follow. Having in mind the quite unprecedented development of chemical pro* 
cesses in England and elsewhere in recent years, it would appear that the chief 
advances have been made by men who, while well trained along the more usual 
lines, have been especially capable of applying the results of two particular 
studies. The two are ultimately connected, and are the study of thermodynamics 
on the one hand, and on the other the study of heterogeneous ecjuilibria from the 
stand-point of the so-called phase rule. The number of men capable of applying 
the former will always be limited, but it may be doubted whether there is any 
chemical manufacture in which advance may not be effected by a chemist 
thoroughly familiar with the weapon of the phase rule. Tliis is not the place 
to show by examples what has been done in England to justify this statement; 
nor even to name the investigators whose l>rilliant work has made possible those 
achievements in munitions chemistry w'hich have meant to the ^Ulies far more 
than most people will ever realize. Systematic researches on the lines mentioned 
liave proved, in the chemist’s hands, to be weapons as powerful as any he has 
over possessed for dealing with manufacturing problems. But what is especi- 
ally to the point here is that all this has shown that the. training required ))y the 
exp(‘rt ti'clinical clieraist has become broader and deeper than ever before. No 
technical school or university can include in its general course a sufficiently 
d<*tailed study of all the sections of chemistry now required; there is too much 
else to be included. More must, therefore, inevitably be thrown upon the student 
after graduation. Yet to leave these difficult studies entirely to his own initiative* 
is not only unjust, but it is to some extent wasting time. Post-graduate instruc- 
tion of a special kind must be provided for the first one or two years after the 
chemist has entered a works, and while he is making his first practical acquain- 
tance with works methods and works machinery. If it be not provided, there will 
be f<‘w who will succeed in reaching anything more than the position (and value) 
of a works analyst. 

That brings one to the second matter under discussion — the position of the 
chemist in the w'orks. There is nothing to be gained by blinking the fact that to 
many manufacturers the job of the chemist is to conduct the routine analyses 
of gases, liquids or solids at “test” points of the process. Nor is it any use 
blinking the fact that so long as the manufacturer persists in that view, he is 
doing little more to apply .science to his industry than does the maker of engines 
to devise new^ and better machines when he merely employs a gang of greasers. 
It has to be recognise<l that there are grades of chemists; there arc, one may say, 
the non-commissioned as well as the commissioned ranks. It is the duty of the 
former to carry on; so long as the latter are comi)elled to spend their hours simi- 
larly, it is clear that all expectation of improved strategy and tactics must go. 

The chemist who will devise and improve processes is the one who supervises and 
criticises the analytical detail, but does not himself carry it out when it has 
become a routine; wduj is free to spend hours on the i)lant examining the working 
of this, that, and the other detail; who is free to devote himself (in working 
hours) to reading everything with a liearing on his subject; who is given defi- 
nitely to understand that his time is to be filled not merely with “ process 
managing,” but with process devising and process improving. It is in this sense 
that one speaks of the chemist in the works who will “ apply science,” and it is 
only the chemist who demands and obtains these opportunities who will be 
assured of success. 

It is perhaps not irrelevant to remark upon an expectation amongst some 
factory-owners that their problems may be solved by sending them to an outside 
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expert, or even to an inside investigator, installed in a lalK)ratory, not familiar 
with the technical details of the plant. No doubt some help may be gained in 
this way; no doubt a measure of safety regarding plant secrets is also gained. 
But there is a fundamental error in the method, namely, the assumption that a 
problem can l)e recognised and properly and completely stated by any one but the 
man capable of solving it. The chemist must demand to know all that is already 
known, otherwise he starts handicapped. Put quite bluntly, the manufacturer 
must show his hand completely to the chemist from whom he hopes for assist- 
ance; and this involves a relationship of a very confidential nature. 

This particular point cannot now be more fully dealt with: but in connexion 
with the Institute of Science and Industry it is of fundamental importance so far 
as the chemical side is concerned, and it must be given full and final considera- 
tion as soon as possible. It is presumably the Government’s intention that, in 
the matter of chemistry, this Institute shall 1 m» of use to various privatt* indus- 
tries, either in being or alanit to be initiated, in the prosperity of which tin* 
country is deeply concerned. For the officers of the Institute to be of service to 
manufacturers, it is necessary that some of them be entirely in the confidence of 
the manufacturer. On the other hand, no manufacturer wishes to give an outsider 
the confidential technical details upon w^hich his process is based; and his ditti* 
dence will be all the greater w'hen the. outsider is one who may have equally con- 
fidential relations with other manufacturers. This is a problem that has to be 
faced if disappointment is to be avoided, and the first essential is to state it in 
all its difficulty. There is reason to btdieve that it is not beyond solution. It has 
not proved to be insoluble in America. But if it does prove beyond solution here, 
it Avill be necessary to recognise quite candidly that one side of the Institute's 
activities upon which the Government counts is closed. 

Assuming, however, a solution for this primary difficulty, there remains before 
the Institute the big question of finding suitable men for the work which it will 
undertake. That chemical industries must and will flourish in Australia is as 
certain as that they are going to flourish to an extent hitherto undreamt of in 
America and Great Britain, on the Continent, in Japan, and in the other 
Dominions. These countries will produce their owm chemists. No doubt they will 
also be able to produce those that Australia requires; but it will be a most 
unfortunate confession of failure if we cannot fill our own technical posts with 
our own men. Therefore, the matters of their training and their professional 
status cannot too soon be settled, and the proposed Institute is most intimately 
concerned with them. All the organization that is possible will be ineffective 
unless the necessary men and w omen with adequate training are available to study 
the problems that will arise. It will naturally be one of the Institute’s con- 
tinuous aims to secure the best possible skill for its investigations, and it must 
look, not merely to the educational institutions of the country, but to the initia- 
tive and enterprise of the young graduate in science for the heayy preparation 
that will be necessary before success in original inquiry is assured. 

Much has been promised on behalf of chemical science; when the opportunity 
comes it will take all the energy and enthusiasm of our chemists to redeem the 
promises and to make for themselves in the national life a place worthy of their 
science. 
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Artesian Water Problem. 

By Prof. H. C. RICHARDS. D.Sc. 

Tli<‘ possoHsion liv Australia of immense supplies of suhterraiiean water, which 
is readily made available at the surface, may he regarded as a very distinct 
set oil* a^nunst the drou<?ht-stricken condition" to which most of the ’ overly inj^ 
area is periodically subjected. Australia really possesses several artesian water- 
basins or areas which may be supplied with under;;round water by means of 
bores, and up which the water is forced above the surface of the j^round by 
natural pressure. 

The most important of thes<* basins is the lar^^est of its kind that is known, 
and it embraces af)proxiinately half of Que(‘nsland, very consiihnable areas in 
New South Wales and Soutli Australia, and a small portion of the Northern 
Territory. This basin, which has an area of the order of (>00,000 stpiare miles, 



is known as the Great Australian Artesian Basin. In this basin there are some 
3,600 bores, yielding a daily flow of between 600 and 700 million gallons of 
water. This water, which has bi*en drawn upon since 1880, has Iwen of very 
great benefit in watering large areas of country used for pastoral purposes and 
for providing water along the great overland stock routes, and our knowledge 
as to the source and supjily is not commensurate with the great part it has 
played, and will continue to play, in the development of our country. To the 
late IT. C. Russell, Dr. R. L. Jack^ Professor T. W. E. David, and Mr. E. F. 
Pittman we owe much for the information we liave about the general structure 
of this basin, and the source of the water, and in particular to the writings of 
the latter, to whose recent work* reference may be made for the bibliography 
of the matter. 


*E3. F. Pittman, “The Great Australian Artesian Basin,” Department of 
Mines, New South Wales, 1914. 
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Until about 11)06 it was j?enerally accepted that the water furnished by the 
bores w^as r«*ally impounded rain-water, which had soaked into the porous 
upturned odj^es of the basin aloiifr its eastern and south-eastern inar^^ins; tliat 
these porous intake beds were Iw^dded beneath layers impervious to water, and, in 
their turn, rested upon impervious material, and that as the intake Ix^ds out- 



CUVmON DOWNS BORE No. 2 , QUEENSLAND, 

In 1897 tiw daily flow wm 1,330,000 nflloMk wlwlo so Doetmbor, 1910, il hod docrootod to 
. ^,400 folloBt. 

cropped at a height well above those places where the water was forced above 
tlie surface through the bores, the pressure causing this uprush was due to the 
hydraulic pressure of the impounded water. 
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ARTESIAN WATER PROBLEM, 


'J'lip aI)ove iH li very f^eii(*ral outline of what is known as the “ Meteoric 

Hy})otliosi8 as to the origin of the water, and in terms of it many correct 

predictions as to depths to he boretl and flows to he gained wore made. The 
question as to wliother tlie water found natural subterranean outlets to the 
(iiilf of Carpentaria came in also: but the essential idea was that tlie water 
was rain-water which has percolated into tlie porous upturned edges of the basin 
where rainfall and flowing rivers wen* abundant. 

In 190(1 The Dead Heart of Australia/’ by Professor J. W. (Iregory, was 

])ublished, and was the result of a visit to Central Australia by that author 

together with several of his students. In this j>uhlication and suhse(iuent ones 
hv the same author, the “Meteoric Hypothesis” was criticised and regarded as 
being untenable, while great j)romineiice was given to a phitonic source of the 
watt*r. Plutonic water is regarded as rising from tlie interior of thf‘ eartli, liaviiig 
been given t)fl* hv cooling intrusions of igneous ])lutonic rock. CVrtain jdiysical 
and clieniical information was put forward by Professor (Iregory in suppioT of 
his views. This has formc‘d tlie basis of the so-called “Plutonic Hypothesis.” 
From 19(M) until 1914 a rather liitter controversy raged between the ehief advo- 
cates of the two main hypotheses as to the origin of tlie water and other matters. 
While one d<‘pIor<*s the warmth with whieh the controversy has been waged, the 
n‘snlt has he<‘n that a great deal of interest in the matter has been taken by 
scientific investigators and oth(*rs, and it has been shown (piite clearly that many 
factors ill ecnuiexion with tills great and henefle<*iit snjiply are not understood, 
and that it is a matter of concern to H(‘veral Stales that the several pn>hh*mK 
associated with the matter should he inv<*stigated. 

The ])r()hh‘nis requiring investigation are geological, clioinieal, and ]>hysieal, 
and a better understanding of several matters might W(‘ll result in considerable 
ailvantage to future generations in Australia. (^uite apart from all other 
niatt<*rs, it is clear that thi’re is a very .serious diminution* in the total outpour- 
ing of the artesian bores, and estimates of an annual decrease up to 8 per cent, 
in amount for some bores in certain areas which have been remcasur<*d are 
based on thoroughly sound observations. In some cases local causes, such as 
Iilocking of casing, corrosion of casing, &e., may In* put forward to t‘xplain 
the d(*er(‘ase in fliiw, hut in the oiiiiiion of those b(‘st competent to form an 
opinion, both in virtue of experience and training, the oliserved reduction of 
flow from individual bores is thought to lie due to a general falling oft in the 
supply of tin* basin rather than to local causes. 

The faiit that some bores have ceased flowing, and that the ofli<*ial riH'onls 
show a steady annual decrease in outpouring for ]>ractically all !)on*s that have 
Is'cn examined must lx* faced. Any means that can he adopted to control the 
arti'sian supply, to utili/x* it so tliat no waste takes place and to ]>reserve it 
should be taken. TvCgislation has been introduced in the various States, hut it 
has not been suhiaitted to with good grace by many, as they ft'cl it is based on 
an incorrect hypothesis-- the meteoric hy[)t»thesis — -as to the origin of tin* water. 
Fven if one eomrdod that the meteoric liypothcsis is incorrect in basis, the 
adoption of the rival id<‘a sliouhl necessitate a more stringent regulation. The 
meteoric hjqpothesis, which Avas aece])ted in a general Avay for many years, has, 
duritig the hist decade, had many attacks on it, and Avhile it explains most of 
the facts Ave knoAv about the hasiu, there are certain matters, such as tem])era- 
ture, pri'ssure, and the composition of the Avaters, which it is diflieult to explain 
in terms of It. Some years ago the great importance (»f ascertaining all ])ossiblo 
information about thi.s national asset, in ord<‘r to legislate for eflicient control, 
regulation, and preservation was placcfl before the several State Gtovernrnents, 
and in 1912 tin* first Int<*r-State Coriferenee on Artesian AVater Avas held in 
Sydney. Kepresentatives of the five States conc(*rned with artesian water met, 
and resolutions were })asse<l in regard to the adA^Uahility of simultaneous action 
by the different States to provide for — 

1. The delimitation of the artesian areas. 

2. The carrying out of a hydrographical survey, including — 

{a) The gauging of the flow of streams within the artesian areas; 

(6) the measurement and recording of the floAvs of all bores. 

♦Report, Second Inter-State Conference on Artesian Water, Brisbane, 1914, 
PP. xlil-xv. 
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3. The adoption of a uniform system of collecting anti designating rocks 
obtained in boring. 

4. 'J'lie passing of legislation to prevent persons from boring for artesian 
waters without first obtaining a licence, and for the general control by the State 
of all artt'sian bores in tiie public interests. 

5. Tile adoption, for facilitating comparison, of a common system of recording 
bore water analyses. 

C. The appointment, for the purpo8t» of preventing tiie unnecessary multiplica- 
tion of bon*s, of a permanent Board of competent oilicials in each State, without 
whoso roeommendation no new bores should be constructed. 

7, The adoption of a system of Ixnlding the casing u})on an impervious stratum, 
and Kealin<r it with cement, w’here |)os&ibl<2# wi.tb a view of preventing h'akage, 
and iluis niinimizing the decrease of flow from art(‘sian bort^s. 

Most of the work referred to in these recommendations has be^m started in 
the States of New South ^Vlales and Queensland. 

In 1014 the second Inter-State Conference was held in Brisbane, and was 
composed of the Government Geologists and Hydraulic Engineers from the several 
States. The following investigations wen^ recommended; — 

1. Infliienw^ of thickness of water-hearing beds upon pressure and flow*. 

2. (\imparison of ])ressure8 and flows in bores wh<‘re tlie potentials are 
apparently the same. 

3. Correlation of teinjieratun's, pressures, and flows. 

4. Kange of increase in pressure when bores are closed, and the time required 
to attain maximum ]»resKure. 

5. Rate of diminution of flows, with details of any 8i>ecial interest. 

fl. Variation in water lev<d in non-llow'mg bores. 

7. Corndation of depths and temperatures. 

8. Expansion of water eolunin with varying temjieratures. 

0. Comparison of analyses, where practicable, from eacli flow in the same bore. 

10. Comparison of original with later analyses, 

11. Comparison of temperature and saline constituents. 

12. Qualitative and quantitative examination of gases evolved from bore 
waters. 

13. Volume of gas per unit of flow and its relation to discharge. 

14. Influence of gas on ])ressure. 

15. Influence of gases on corrosion of casing. 

16. Porosity and texture of water-bearing rocks. 

17. ITie source of the saline constituents of the water. 

18. Ijocating mud springs and gauging their flows. 

19. Results obtained from bores cleaned out but not d(?epened. 

20. Detailed investigation of all phenomena in bores in wbicli corrosion of 
casing has been detected. 

21. Mutual interference of bores. 

22. Results obtained by the use of air lifts for increasing discharge of bores. 

23. Distribution losses in bore drains. 

Tbe proposed third eonferenee in Adelaide in 1916 did not eventuate owdng 
to war conditions, and there has been no further meeting of the officials concerned 
since 1914. ’iPlie question is of great urgency, and should be taken up again at 
tbe earliest moment, and any obstacles in the way of carrying out the investiga- 
tions on the jiroblem, should l)e overcome, if at all possible, in order to conserve 
the water. 

The most authoritative body which has yet dealt with the question is the 
abovementioned body, and at the first conference it expressed itself as follows; — 
“ As tlH‘re has been a considerable amount of controversy in regard to the origin 
of artesian water and the cause of its flow, we have given spe<nal conaid<*ration 
to the question, and have no hesitation in stating that, in our opinion, the 
ascertained facts indicate that the water is almost wnolly, if not entirely, derived 
from rainfall; and that it percolates the porous Ixjds under the influence of 
hydraulic conditions.'^ 

Since that time Professor Gregory has published a paper in the Queensland 
Geographical Journal^ 1914, ascribing the water to four different sources — 

1. Rain-water, wdiiich percolates underground along the exposed edge of the 
basin. 

2. Water which was included in the beds during their formation, and has 
been stored up in them — water of cisternage. 
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3. Fossil water probaljly soaked into the beds at an earlier geolof^ical period. 

4. Plutonic water, which ris(*a from the interior of the eartli. 

TJuit author says he cannot .satisfactorily determine the |)ercentage of plutonic 
water, but thinks that Mr. Symmonds* percentage* of 80 is too high. Tie thinks 
the bulk of the water is water of eisternage, but that the energy of the plutonic 
water is probably more* important than its quantity. 

It is thus seen that the clii<‘f advocate of the ])lutonic hypothesis still eon- 
siders that he retains his ground, and tliere are in Australia several adherents. 

The real point to be ascertained is how long will the water last? 'IV) answer 
tliat a great dt*al of work is necessary in thoroughly geologically surveying the 
intake beds, in gauging the rivers llowing over these beds, and in various ])hysical 
and chemical investigations. 

'Phe proper compensation to be ])aid for bores on ar<*as resumed by^ the (Town 
is a matter that rest.s on tlie solution of this water problem, and may l>e cited 
as a matter which frc'quently arises, and at present cannot be i)roi)erly settled. 



EULOLO BORE, No. Z, QUEENSLAND, BEING MEASURED FOR FLOW. 
In December, 1914, this bore had a daily flow of 407,000 fallons. 


The failure of a bore to flow naturally after a number of flowing years does 
not mean that the bort* has lost all its value, as large quantities of waU‘r may 
still l)e obtained by means of pumping or by an air-lift. 

It is improbable that artesian water will ever he used to any appreeiahle 
extent for irrigation, and its great value is for pastoral purposes. 

As the reeordst show' that the aggregate Ilow' is diminishing at a rather 
alarming rate, the efftx't on pastoral industry in the future is easily imagined. 

The cause of the diminution must be clearly ascertained, and any possible 
remedy that' is of value should be adopted. Tht? permanent Hoard appointed as 
a result of the first Inter-State Conference has not met since 1914, and mean- 
while the decrease of flow' goes on. The urgency of the matter must be appri‘- 
ciated, and all possible steps taken to deal with the problem. 

*“Our Artesian Water. s,” Government Printer, Sydney, 1912. 

tReport, Second Inter-State Conference on Artesian Water, Brisbane, 1914, 
pp. xlli-xy. 

The Illustrations accompanying this article were prepared from a map and 
photographs very kindly supplied by Mr. John Hargreave.s, the Hydraulic 
Engineer for Queensland. 

C.2001.~-5 
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Engineering Standardization: United Action. 

In 1918 attontion was given hj the Executive Committee of the 
Advisory Council of Science and Industry to the question of estab- 
lishing in Australia an Engineering Standardization Committee to 
be in direct communication with the British Committee in London, 
and to act in an advisory capacity to that Committee, and to 
draw uip standard engineering specifications for the Commonwealth. 
After considering the matter, the Executive Committee, with a view 
to (focussing attention on the matter and eliciting the support of persons 
interested thronghout the Commonwealth, in November, 1918, requested 
each State Committee to invite representative persons in the respective 
States to hold a meeting to discuss the following points: — 

(a) In view of the Importance of .standarilization of engineering materials 

and methods, the desirability that such standardization should be 
considered for Australia as a whole. 

(b) In view of the fact that great progress has been made in Great 

Britain and the United States of America in such work of 
standardization, the desirability of accepting such standards as 
have already been arrived at, provided they are satisfactory to 
Australian conditions. 

(c> In cases when British and American standards are equally applicable 
to Australia, the desirability of selecting the British standards. 

(d) The desirability of establishing In Australia a representative 

authoritative body to take the matter in hand. 

Meetings in each State have been held, and coipies af the report 
of the proceedings have been forwarded to the Executive Committee. 

In New South Wales, three members of the Advisory Council and 
31 engineers, representing various engineering organizations and 
Gkivernmeiit Departments, were present. Five resolutions were unani- 
mously passed — the first four being in the ternvs of the points referred 
for discussion, as specified in paragraphs (a) to (d) above. The fifth 
resolution was as follows; — 

(e) That, in view of the action In Great Britain, where the British 

Engineering Standards Committee was formed In 1901 by repre- 
sentatives from the Institute of Civil Engineers, the Institution of 
Mechanical Engineers, the Institution of Naval Architects, the 
Iron and Steel Institute, and the Institution of Electrical 
Engineers; and, in view of the action of the United States of 
America and other foreign countries, where Standardization Com- 
mittees have been appointed by * the various engineering Institu- 
uons in those countries, it is recommended that the Engineering 
Standards Committee of Australa be appointed by the various 
engineering associations or societies at present existing in Aus- 
^alia, and shall include engineers appointed by the Government 
.Departments and Public Utilities. 

This last resolution had been unanimously adapted at a preliminary 
ranting ot representatives of the New South Wales section of the Elec- 
trical Association of Australia, the University Engineering Society, 
and the Engineering Association of New South Wales. It was point^ 
out during the discussion that the proper body to take the matter in 
hand is now in process of formation, and will be in existence in about 
six months’ time — the Institution of Australian Engineers. 

In Victoria, four members of the Advisory Council and nineteen 
representatives of engineering organizations, Government Departments, 
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&e., were present at the meeting. Resolutions were passed affirming 
points (a) to (<i) above, and, in addition, the following was passed 
unanimously : — 

(e) It Is desirable that such a movement be linked up as a branch of 
the British Eng-lneering Standards Association. 

In Queensland, three members Otf tlu; Advisory Council and nine 
other representatives were ^present at the meeting. The points referred 
to in paragraphs (a) to (d) were unanimously affirmed. In addition, 
the following resolutions were unanimously passed: — 

(e) That it is the opinion of this meeting that Queensland should be 

represented on the local Committee in Australia, which will be 
in direct communication with the British Engineering Committee 
in Bondon. 

(f) That this meeting considers that each State should be separately 

represented on such sectional Sub-committees as may be formed. 

At the South Australian Conference, in addition to Professor 
Rennits wiho was in the chair, eight reiy)rcseiitatives of engineering 
organizations, &c., were present, llesoliitions affirming points (a) to 
(d) were passed uminimiously. In addition, th<‘ folloiwiiig r<isolution 
was passed with one dis.sentient : — 

(e) Tt is desirable that such a movement be affiliated with the British 
Engineering standards Association. 

In Western Australia, in addition to member.s of the Advisory 
Council, thirteen engim'oring and technical organizations and depart- 
ments wer(‘ ropreseiited. The following resolutions wore passed : — 

(a) That this meeting cordially supports the principle of standardiza- 

tion, and the Commonwealth, being part of the British Empire, 
the meeting is of the opinion that the British standards should 
be, as far as possible, adopted in Australia, in preference to 
setting up separate standards. 

(b) That the President and Council of the Western Australian Institute 

of Engineers, together with Professor Uoss, of the University of 
Western Australia, and Mr. Montgomery, of the Western Au.stra- 
lian Committee of the (Council of Science and Industry, be appointed 
a C!ojrmiittee to keep in touch with the Advisory Council in Mel- 
bourne in matters affecting standardization in Australia. 

The opinion was also expross-cd and agrcfid to hy those present that 
a wcll-equippod branch of the IMiysical Testing Laboratory .should be 
established in Perth, possibly in conjunction with the Forest Products 
Laboratory, as, owing to tlie distance of Western Australia from Mel- 
bourne, it is desirable that it should he i>ossihle to check instruments 
and standards in Perth. 

At the Tasmanian Conference, three members of the Advisory 
Council and five representatives of engineering organizations, &c.. were 
present. The three following resolutions were passed unanimously: — 

(a) That the meeting heartily indor.se,s the suggestion for the estab- 

lishment of an Engineering Standardization Committee of Aus- 
tralia, and urges prompt action in connexion therewith. It 
further recommends that the Committee should be, in the first 
Instance, formed by appointments on the recommendation of the 
engineering societies of Australia, such appointments to include 
manufacturers’ representatives, and also by appointments repre- 
senting Government Departments and Public Utilities. 

(b) That the meeting affirms the principle that British standards should 

be adopted as far as possible. 

(c) That the representatives present, at this meeting undertake to urge 

upon the bodies they represent to support the principle of standardi- 
zation, and to prepare the ground for the Australian Engineering 
Committee, by adopting British standards forthwith wherever 
possible. 
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Leaks in Fruit Containers. 


R. GREIG-SMITH, D.Sc. 

“The Tin Factory, in what might be termed its trial run, was an expensive 
experiment. In a total of 107,191 2i“lb. cans made by this Factory, and used in 
canning, 15,408 were found during processing to be leaky, and of those manu- 
factured and purchased 5,013 developed leaks in the warehouse. Besides these, 
were spoiled in manufacture, and 4,773 faulty cans were found amongst 
those purchased. The.se make a total loss of 14.7 per cent, of the 2J“lb. cans 
used. Further, of 3,140 No. 10 cans purchased, there was a loss of 23 ]>er 
cent, through leaks. It is still a controversial point as to where the fault 
lies, but in the light of cold fact, wherever the fault, considerable monetary 
loss has been the result.” 

— State Industrial Undertakings (New South Wales) Report of the Auditor- 
General, 1918, I). 77. 


The (piotation is interesting in allowing the heavy loss that may occur iu a can- 
nery, even with the moat iinprov<*d plant, for that at Jjeoton, on the Miirriimbidgee 
Irrigation Area, is of the most modern type. It may he that much of the loss was 
eaiiaod hy the faulty closing of the containera, for that is the weak point ahfKit 
the preservation of fruit and vegetables. IJiileas solder is used, no macliiiie can 
fit on a lid and make th(' container absolutely air and water tight, that is. 
make it e<jinvalent to a hermetically-sealed vessel. There is always a weakness 
wlieri" metal joins metal with a non-metallic luting material at the ]>oint» of 
contact. Tlic internal pressure developed during the processing finds out tlu» weak 
places, and then' is leakage, witli its attendant troubles. 

My attention was ealled to the irregularities in the eanning process by on<* of 
our leading fruit-canners, who desired to know the ri'ason for the “ springing ’* 
of his tins of preserved fruit. Some time after processing, the tins, whicli nor- 
mally should have eouca\e ends, indicating a partial vacuum within, become 
bulged at one or both ends, clearly showing that internal fermentation has 
o(*ourred. Such containers are condemned as containing food unfit for Iniman 
consumption, as douhth'ss they do. Putting them through the boiler again, that 
is “reprocessing” them, does not do much good, as they, may become worse, and 
the reason for this becomes evident when the cause of the “ springing ” is under- 
stood. 


Til processing pears, for example, the fruit is pared, halved, cored, washed, and 
filled into the empty containers, which arc placed upon a travelling belt. A girl 
fills them w'ith boiling syrup up to anything from lialf to a quartc'r of an inch 
from the top. 'fhen they pass to the closing machine, which turns the lid on 
the cylindrical w^all of the container by forming a double interlocking hook. The 
tin goes to the boiler, wdiere it is cooked. On emergence from the boiler, the 
tins are stacked on the floor of the cannery until they are sufficiently cold to 
enable thpn to he taken to the storage room, where they are arranged in tiers. 
After a time many of them begin to ooxe syrup from the junction around the top 
or bottom, and the leakage may continue, or it may stop, and tlie syrup hardens, 
forming a lute of dried syrup. It is among these that the springers are 
afterwards found. 


The “ springing ” results from the production of gas inside the tin, and, as 
this is unable to escape, the top is forced outwards, and the pressure may 
be so great as to cause the syrup to be forced out through the junction 
of the lid with the side of the tin. The gas must be produced hy 
the action of micro-organisms, unless it be hy the activity of fruit 
enzjmies. The latter is unlikely, partly because of the heat to which the contents 
have been subjected during the cooking process, and partly liecaiise, if they 
^ every tin would be a springer. The closed tins are put through 

a boiler, and are in the boiling water for sixteen minutes, which, according to 
mhoratory experiments,* is quite enough to thoroughly pasteurize the contents. 
One should, therefore, look to the subsequent treatment for the cause of the 
trouble. We found that the active organisms were yeasts, and as these could not 
have persisted through the cooking process, it follows that they must have gained 
entry afterw'ards. The most plausible suggestion is that the lids are not absolutely 


T, Preserved Fruit.’ 

R, Greig-Smith, Proc. L*lnn. Soc.. New South Wales 


By W. W. L’Estrange and 
1918, p. 409. 
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sealed. PrevioiiH to fixinj:? on, the margins of the lids are painted or dusted with 
a eornpositioii, which packs the space between the flaiif/es when the lid is turned 
over the container side. The composition seems to vary. It consists sometimes of 
Hour, dextrin, and finely powdered cork, at others of flour, dextrin, and rice starch. 
It does not form an imi>erviou8 lute, possibly because the starch and flour are 
jellified by the hot water, and blown out by the internal pressure, so that the cork 
alone remains. As nearly every second tin of pears shows signs of leakage in the 
storage room, it is evident that the closure of the tins is by no means perfect. A 
rubber composition is used by some canncrs, and this should make a more eflicient 
lute. 

Since the closing is so imperfect, one is justified in presuming that, as the can 
cools down and the contained steam becomes condensed, th(*re is an inward pres- 
sure or vacuum, and a certain amount of air is drawn inside the tin. This is the 
root of the trouble. Any living microbe, yeast, or mould which chances to be in 
the air that is sucked in will destroy the sterility of the contents. Tf it is a yeast, 
much will depend upon its power of causing a fermentation of the syrup. Some 
yeasts produce little gas, others arc actiA'e fermenters, and will produce 
springers.^’ If the organism is an acid -producer, the tin will become a “ s<mr,” 
which may not be of any industrial consequence. The already acid syrup may, 
ith a little more aiddification, which is recognisable only by the expert, become 
so unsuitable to the microbe tliat it is killed olf, and the trouble does not b(‘come 
excessive. It is entirely a matter of chance as to whether any microorganism 
gets in, or that the organism, getting in, can injure the contents. In a cannery, 
where so mucli fruit is being dealt with, one would expect the yeasts that do 
obtain entry to be fruit yeasts, that is, the kind known as wild yeasts. It was 
with some surfudse, tlnwefore, that we found the yeasts in the majority of the 
tins to he of the cultivated or brewery tyjie. The anomaly was, however, ex- 
plained wlien we learned that next door to this particular cannery there was a 
fa.'tory actively engaged in producing ginger beer. Doubtless they w’ere using 
the brewery typ(‘ of yeast, and in sufiicieiit amount to charge the air of tlie 
cannery. 

W hile the reason for the springing can be traced to air accompanied by niicTo- 
scopic life being suck(‘d into the tin whib* cooling, experience tells us that there is 
something more in it than can be explained by this theory. The “fly in the oint- 
ment is this, that in the storage room about c*very second tin of pears shows 
signs of leaking, about every tenth tin of plums, and with peaches, ajiricots, and 
other stone fruits, the h'aks are few in number. It is possible that the juice of 
l>ears has a greater solvent action upon the stan?h-luting of the container lid than 
other fruit juices. The subject is of interest, but there can be no doubt about the 
entry of life into the future springer subsequent to the cooking, and subsequent to 
the moment when the tins have cooled dowm to 170® F., or a little lower. The 
critical time begins when the tins are cold enough for the incoming yeast to be 
able to exist. Thus there is an appreciable interval between the time that the 
tins leave the cooker and the entry of potentially active micro-organisms. 

The fault is not always with the lid itself. Sometimes tlie tin plate is 
spongy, and the syrup oozes tlirough the microscopic holes; at other times the 
soldiT cementing the cylindrical wall of the container splits when the metal is 
turned in the closing machine. Again, there may be a small hole left at the 
extreme end of the seam, where the metal has been cut to give a single thickness 
of metal for bending into the hooked joint, Tlie weakness about the process is 
in the closing of the container. 

The remedy is theoretically simple. From tlie time that the tins are at 
170° F. until they are cold enough to wwk they should be in a sterile atmosphere. 
Then the edges of the tops and bottoms should be painted with a lacquer to close 
any microscopic opening. It is not a difficult proposition, and should be easy to 
accomplish in any cannery. 
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Personal. 

o o o 

The Hon. W. Massy Greene is now the Minister in charge of the 
Institute, in 'place of -Senator Russell, who has gone to the Defence 
Department. 

() 

Among recent visitors at the head-quarters of the Institute have 
been: — His Excellency Judge J. H. P. Murray, Lieut.-Goveriior of 
Papua; Sir Henry Lefroy, Premier, and Hon. James Gardiner, Trea- 
surer, Western Australia. 

o 

Mr. G. D. D'elprat, C.B.E., a member of the Executive Committee, 
has been granted six months’ leave of aibsenco, and has left for a trip 
to America and Europe. 

o 

Dr. Cameron, Victorian Director of Agriculture; D. IT. Avery, 
M.Sc., of Collins House; H* W. Jepp, Electrolytic Zinc Company, 
and A. McKinstry, R.A., M.Sc., late Director of Munitions, have been 
added to the Executive Committee of the Advisory Council. 

o 

Mr. Geo. Valder, Under-Secretary and Director of Agriculture 
(New South Wales), md Mr. F. W. Reid, Principal of the School of 
Mines, .Vdolaide, have also been gazetted members of the Advisory 
Council. 

o 

Dr. A. C. I). Rivett, of the Melbourne University, and Professor 
B. D. Steele, of the Brii^bane University, are back from munition mak- 
ing. They both resume work at their respective universities. 

o 

Major A. J. Gibson, late manager of the Arsenal, who sat upon the 
Executive Committee while resident in Melbourne, by reason of his 
being chairman of the Queensland Committee, has now resigned. He 
does not leave the Advisory Council, but, being now domiciled in New 
South Wales, will no longer sit upon the executive. His advice will be 
much missed. 

0 

Mr. W, B. Alexander, M.A., who for the last two years has acted 
as science abstractor and editor of publications of the Advisory Coun- 
cil, has Tetumed to his old position as keeper of the Biology Depart- 
ment of the Perth Museum. Before leaving Melbourne Mr. Alexander 
completed a bulletin on the prickly-ipear problem, which will shortly 
he published. He has been made a member of the Advisory Council. 

o 

Mr. Walter Leitch, C.B.E., late Director of MunitioSs and Director 
of the Bureau of Commerce and Industry, has resigned the latter post, 
and has sailed for Europe. He resumes his position on the directorate 
of Messrs. Joseph Baker and Sons, and will act as local director for the 
United States, with head-quarters at Chicago. 
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Mr. Hugh V. McKay, C.B.E., of Sunshine Harvester fame, and a 
member of the Powder Alcohol Comimittee, is now on his way to the 
United States on a business trip. 

() 

Mr. C. 0. G. Larcombe, B.Sc., Curator of the School of Mines, 
Kalgoorlie, was amongst those marooned in Melbourne during the 
influtmza scare. 

Mr. Stirling Taylor, General Manager of the Westralian Farmers^ 
Co-operative*. Society, succeeds Mr. Leitcli as Director of tin*. Bureau 
of (V)mmerce and Industry. The Institute and the Bureau are now 
more closely associated, as they now occupy the same building. 

Mr. J. B. Henderson, F.IjC., Gov(‘rnme!it Analyst, Brisbane, has 
be(‘n appointed Chairman of the Queensland State Committee of the 
Advisory Council, in place of Major Alex. «T. Gibson, A.M.I.C.E., who 
has revsigned, in order to enable him to taki^ up important duties in 
coniH'xion with the Broken Hill Proj)rietary Ch:)m])any’s works at New- 
castle. 

Mr. I. II. Boas, M.Sc., of the I'echnical School, Perth, has left for 
Europe, America, and India, where he will investigate* Forest Pro- 
ducts Laboratories. His rej)ort will form the (basis of the Western Aus- 
tralian ])roject. 

Mr. E. IM. Robinson has joined the Institute as Assistant Secretary. 
He has been on the staif of the A rgun, and was recently loaned to the 
Defence and Repatriation Departments for special work. He visited 
llenmark and the United States in 1911, with the view of reporting 
u])on farmers’ co-operative schemes, for a syndicate of newspapers. 

o 

Mr. E. R. Pitt, B.A., of the Melbourne Public Library, has become 
Librarian of the Institute. In 1905 he was intrusted with the compila- 
tion of the “Catalogue* of Current Periodicals received at the Public 
Library” (340 pages), which was favorably commented on by M. 
Eugene Morel, the great French librarian, who said it should be a 
model for French bibliographers. Mr. Pitt has also been engaged for 
some years preparing the Victorian section of the Australian Catalogue 
of Scientific and Technical l^eriodicals for the Advisory Council of 
Science and Industry. 

Mr. J. B. Trivett, an Associate Member of the Advisory Council, 
has retired from the position of Government Statistician of l^ew South 
Wales after 41 years of public service. In 1912, Mr. Trivett accom- 
panied the present Director of the Institute on a trip through Europe. 

o 

Professor Maxwell Lefroy, on the recommendation of the Advisory 
Council, is being asked by the Commoniwealth Government to recon- 
sider his refusal to return to Australia to study the sheep-fly and other 
pests. 
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Dr. F. Steward, D.Sc. (Birmingham), formerly Botanist and 
Plant Pathologist to the Department of Agriculture of Western Aus- 
tralia, has accepted a scientific position with Messrs. Penfold, the wiell- 
known vignerons of South Australia. Dr. iStoward^s studies in 
bacteriology and fermentation at Birmingham University and the 
Pasteur Institute, Paris, render him specially well (pialified for this 
work. During the period when thousands of people were inoculated 
weekly with the vaccine prepared at the Commonwealth Serum Labora- 
tory, Melbourne, Dr. Steward was assisting in its preparation. 

o 

Mr. Grerald Lightfoot, M.A., has been ap})ointed Head of the Infor- 
mation Bureau of the Institute, as well as Secretary. To enable him 
efficiently to carry on his dual duties, he will be relieved of routine 
secretarial duties. 

()- 

Professor Woolnough has been granted five months’ leave of absence 
by the Senate of the Western Australian University to visit England 
and place the claims of the Western State 'before Messrs. Brunner, 
Mond, and Co. as the most suitable site in Aiustralia upon which to 
establish the alkali industry. 

o 

Dr. 11. C. Richards, who has for some time acted as Honorary 
Secretary of the Queensland State Committee of the Advisory Council, 
has been appointed Professor of Geology of the Brisbane University, 
lie was formerly lecturer on the same subject. 

o 

Dr. T. Harvey Johnston has been appointed to the new Professorship 
of Biology at the Queensland University. Dr. Johnston w^as one of 
the Travelling (.Commissioners sent abroad by the (Queensland Government 
to investigate the Prickly Pear problem. More recently he has been 
engaged on the Life History of Cattle Tick for the Institute. 

o 

Mr. W. S. Robinson represents the Commonwealth Government and 
the Institute of Science and Industry on the newly-created Imperial 
Mineral Resources Bureau, of which Sir Richard A. S. Redmayne, 
C.B., is the chairman. 

o 

Mr. J. T. Bull, the first secretary of the McGarvie Smith Institute, 
has left that institution and gone into business on his own account. 

o 

Mr. C. S. Nathan, chairman of the Western Australian Industrial 
Development Board, and representative of the Western Australian 
Government on the Executive Committee of the Advisory Council, has 
been in the East consulting about the tick pest and the forest products 
laboratory project. 
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Tick- Resistant Cattle: Mr Munro Hull’s Claims. 

By T. HARVEY JOHNSTON, D.Sc.. and Misa M. J. BANCROFT. B.Sc.. 

Biology Department. University. Brisbane. 

In S<*ptcnil)or, 1012, Mr. G. W. Munro Thill, of TCuimindi, North Coast Line, 
called attention to the existence of a tick-resistinj,^ condition in a certain number 
of the cows formin^^ his dairy herd, such animals remaining; free from tick infesta- 
tion, whilst the remainder were regularly attacked. He l)elicved that this 
peculiarity was caused by the presence in sueh animals of some tick-destroying 
microbe, and that it was j)ossible to convey the resistant (piality to other animals 
by vaccination of the latter with some of the “ lymph ” occurring chielly on the 
escutcheon of resistant animals. It was stated that such cows did not recpiire 
to be s])rayed or dip]>ed since they remained slwk and clean-coated, whilst the 
untreatt‘d stock suHered from tick attacks. The vaccinated animals w(‘re liable 
to invasion by tick larva% but the latter nearly always died soon afterwards. 
Oiily on rare occasions did any reach maturity and lay eggs, but such eggs had 
not been found to hat<‘h. Hven when such animals were turned out into open 
country for months at a time, th(‘y maintained their resistance, whilst ordinary 
cattle under the same conditions i)eeame heavily Infested, some dying of tick 
worry, even tlumgh food was abundant. Mr. Hull also suspected that the 
resistant condition was hereditarily Iran sin itt(‘d. 

The Agricultural l)(‘partment ])urcha8ed two cows, ('lover and Tinkerbell 
(s])ecially selected by Mr. Hull as examples of his resistant stock), in order to 
test the correctness of these claims. Since the latter W(‘re more specilically stated 
by him at a later date, we might brielly summarize the list j)ublished as a ]>arlia- 
mentary report in the latter ])art of 1914. 

( 1 ) That these catth* never mature more than a few (Mid female ticks during 
th(‘ course of a yi^ar — a total of from 59 to 190 ]H'r year being the highest 
estimate, though the animals are regularly infested (naturally) by myriads of 
larvjc, the majority of which die whih* still V(‘ry minute. 

(2) 'that as a result of such freedom from developing ticks, these cattle do 
not l•(‘(plire any attention as regards ticks, and may be turiu'd out on any country 
for indefinite periods without experiencing tick worry, and, consecjuently, pr(‘sent 
a clean, sle(‘k a[)j)earance. 

(8) Ihat this peculiarity is transmissible to other cattle by “contact” (hr., 
natural infection) and by vaccination, and is transmitted in every case to the 
I»rogeny of such animals, but does not manifest its ]>r(*s(mce in the on's])ring until 
after the first year of life. 

(4) That the material used for vaccination (/.r., the i‘xudate occurring on the 
escutcheon of resistant stock ) is nut produccMl as a result of excessive tick worry. 

(5) That the comparatively few female ticks which are to b(‘ found maturing 
on .such animals have become displaced without injury from other catth‘, and 
have re-attached themselves to the resistant stock. 

(G) That though these ticks may lay eggs, no larvic develop from them, 
though t'ggs laid by ticks taken from control cattle readily hatch. 

(7) That a few ticks are to be seen at odd times on resistant animals during 
winter when other cattle are free from them. 

(8) That such animals have a markedly higlun- tempcu’atun* than oth(*r cattle 
during winter. 

In 1914 Mr. O. J. Pound, Director of the Yeerongpilly Experimental Station, as 
a result of his observations regarding the two cows purchased by the Government, 
reported adversely on Mr. Hull’.s claims. He stated; — 

(1) That after having been placed in a ticky paddock for 27 days the two cow’s 
matured large numbers of ticks. 

(2) And that they became so badly infested and tick-w'orried that dipping or 
spraying would have been justified. 

(3) That he had not been able to transmit the alleged peculiarity to other 
Oaftle either by contact or by vaccination; while the oalf of one of the two animals 
was commonly more or less heavily tick infested. 
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(4) That the exudation was caused by tick attacks. 

(5) That cattle ticks only very rarely, and then with the greatest difficulty, 
ro-attach themselves while maturing. 

(6) That there is no difference in regard to the rapidity of hatching of eggs laid 
by ticks taken from the two ex]'erimental cows and those laid by ticks from other 
cattle. 

(7) Tliat there is practically no difference lietween the nature of the infesia* 
tion of the so-ealled resistant animals and that of ordinary cattle during either 
the winter or summer months. 

(8) That the difference in temjierature reported by Mr. Hull did not occur. 

It will thus be seen that Mr. Pound disagrees with all Mr. Hull’s claims. The 
latter were in part re-stated in 1015 liefore the Select <\immittee of the Legislative 
Assembly, and another claim was added, viz.: that the application of an arsenical 
dip or wash temporarily suppressed the tick -resisting peculiarity. 

Mr. Hull has recently modified, as a result of further observations, certain of 
his claims (Kos. 1 and 3 in tliis report) to a slight extent, and now states that 
the number of ticks (50-100) given as being carried ])er year by a resistant 
animal is, in many cases, excessive: that some of the ticks, in addition to the f(‘W 
that mature, instead of dying whilst very minute, as most of them do, continue 
to develop, but die before undergoing engorgement; that certain cases of ap])arent 
hereditary transmission has made its appearance in one case in a calf during the 
first year of life. 

It apf)ears to us that the most important points to be ascertained are: — 

(1) Whether tick resistance actually occurs, f.r., whether there art* cattle 
which, when jdaced und<!r conditions of natural infestation, do not become infested 
to the same degree as other animals similarly situated. 

(2) Whether the degree of resistance is sufficiently markt*«l so that very few, 
if any, ticks mature on such animals which, as a consequence, do not require 
dipping or’ other treatment to prevent tick worry. 

(3) Whether resistance depends on breed, food, climate, &c. 

(4) Whether the resistant condition (if present) can lx* transmits in any 
way. 

(5) Whether an exudation of serum or lymph occurs locally on resistant 
animals, and whether such is merely a form of tick sore. 

Ti(^k resistance might be manifested by — 

(a) a failure to develop any ticks belonging to a particular spci'ies; such 

would be an example of tick immunity; 

(b) a tendency towards light infestation when ordinary controls become 

heavily infested ; 

(c) a failure on the part of female ticks to become fully matured or 

engorged in such numbers as on controls when under the same con- 
ditions of climate; 

(d) a failure of such engorged ticks either to lay a normal nundxrr of eggs 

or to lay eggs showing a normal percentage of hatchings. 

In regard to (a), we know that some ticks are very restricted in regard to 
suitable hosts, f.g., the cattle tick {Boophilus australis, and related species and 
varieties) thrives on cattle, and occurs naturally on horses and occasionally on 
sheep .and certain other animals, but it is essentially a parasite of cattle. Other 
species are not so restricted, e.g., various species of Ixodes, including our coastal 
scrub tick X. holooyclus. Some must leave their host to undergo certain stages 
of development, and then must re-attach themselves to some suitable host, which 
may belong to quite a different group of animals, e,g., the red-legged cattle tick 
{Rhipicephalus sanguineus) , which is occasionally found on horses, cattle, and 
dogs In south-eastern Queensland. The cattle tick, however*, passes through all 
its sta^s on the one host animal. It is common knowledge amongst graziers 
and dairy farmers that there exists in many herds animals which are more or 
less resistant to tick invasion. For some reason, such beasts are distasteful to 
ticks, and, consequently, the larvae either do not attach themselves, or else, having 
become attached, they only occasionallv develop to maturity, 
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We have interested ourselves in tlie question of tick resistanoo of cattle, and 
have endeavoured to colh'ct all the information that we could regardinpf the 
condition. With this end in view we have visited a number of farms where 
resistant stock >vere to be found, and have given special attention to the animals 
which at present form, or pi-eviously formed, part of Mr. Tlull’s herd. We have 
inspected them on many occasions during 1915-18, while during the present year 
(1918) one of us acce])ted the offer of hospitality from Mr. and Mrs. Hull in 
order to make a detailed study of the cattle for a prolonged period (.January, 
February, Mandi and June), when all the engorged ticks to be seen on resistant 
animals Were carefully collected, most of the cattle being examined both morning 
and afternoon, whilst the non-milki*rs were usually ins])ected oncH? daily. 

Tlie following is the result of our thorough collecting from a number of 
resistant cows during a period of 27 consecutive days in the height of the tick 
season (January and February, 1918): — Cow No. 1, nil; No. 2, 5; No. 4, 3; 
No. 5, 2; No. (i 0; No. 7, 4; No. 8, 13; No. 9, 0; No. 10, 30; No. 11, 16; No. 
12, 0; No. 13, 1. Nim* were taken from No. 14 in twelve days, and 64 from No. 
15 in 27 days. The last animal is regarde<l by Mr. ITulI as a non-resistant cow. 

Nos. 7, 9, 14, and 15 arc young animals. Excluding No. 10, only thirteen 
fully-matured ticks were removed from nine cows during the whole period, and 
ev(‘ii if we inclinh' No. 10, then the total is only 27. It may be urged that these 
ftguri's only prove that ticks were cxtr(*mely scarce on the property at the time, 
but that such was not the case was shown by the occurrence of fairly lieavy 
inf(‘station of a number of control heifers from another district, wdiich W'ere then 
being depastured with Mr. I lull’s herd. No stronger evidence iuM;‘d bo brouglit 
forward to prove the j»resence of a very marked ti(‘k resistance in thes<‘ animals. 
Many others were carefully, but not so systematically, examined, and most of 
tlu'Se showed tlie pri'sonce of resistance. 

We have plac5ed ourselves iu eonimunieation, as far as possible, with tluise 
who have had any experience with Mr. HulFs stock, and have taken the oppor- 
tunity to examine many of them elsewhere. 

In practically all cases, the animals retained their resistance even w’hen moved 
to other districts, ])rovided that they maintained fair or good condition, and, as 
a cons(*quence, did not recjuire any treatment to ]>revent tick worry — in other 
w^ords, under conditions of natural iufest*ititm, our observations have led us to 
agree wdth Mr'. Hull’s contentious numbered in ibis report as Nos. 1, 2, and 3. 

It may be urged that departmental findings in n'gard to the two selt*cted cows 
are exactly the opposite to our own. We have, as already stated, had Mr. TTull’s 
animals under intermittent observation for three years and a half, and under the 
closest observation for a jn'iiod greater than the normal jiarasitic jieriod of the 
cattle tick. Mr. Pound’s tindings are, no doubt, correct wdien the animals were 
subjected to abnormal circumstanw's, r.g., ])Overty of condition, intense artificial 
infestation, &c. When these same two animals were allowed their freedom under 
conditions wdiich permitted only natural iiif€*statiou, the publislied evidence 
associated with the names of JMessrs. (’or'ser and Walker, M.L.A., Chambers, Bates, 
and Butcher has satisfied us that Mr. Hull's claims were correct in regard to 
these two animals also. One of tliem, Clover, just before death lieeame heavily 
infested, but this is only wdiat one might expect, as, with old age, comes a 
lowering of condition and a lessening of resistance to any disease, including 
tick invasion. 

Those who are interested in the matter are invited to peruse a somewhat 
lengthy communication on “A tick resistant condition in cattle” which is being 
published in the Proceedings of the Royal Society of Queensland (1918, p. 219). 
This article deals with tick worry; habituation of cattle to tick infestation; tick 
poison; tick resistance; conditions affecting such resistance; and the transmissi- 
bility of the peculiarity. All the evidence that we have been able to collect is 
there summarized. 

We have carried out a series of observations with engorged ticks from resistant 
animals with a view to testing the fertility. We found that from the eggs laid 
by such ticks, the percentage from which larvae were obtained was considerably 
smaller than in the case of ticks from control animals. The percentage of those 
whose eggs did not develop into larvae was the same in both cases, whereas the 
percentage of partial fertility was much greater, and of practically complete 
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fertility was much less, than in the case of the controls. Jn other words, not only 
did very few ticks mature on such animals, hut there was also some impairment of 
the vitality as shown by the lessened number of viable eggs (claim No. 8). We 
endeavoured to artificially infest a resistant animal to a moderate degree, hut 
without success. 

We disagree with Mr. Hull’s opinion (claim No. 5) that the ticks on resistant 
cattle have developed on other animals and re-attached themselves to such 
resistant animals. In regard to the few ticks which Mr. Hull states (claim 
No. 7) are to be found in winter on such animals when other cattle arc free, we 
Iwlieve the explanation to he as follows: — The cows which come under closest 
observation are the milkers, and, as a result of being in milk, such animals during 
winter frequently fall into somewhat low condition, which brings about a diminu- 
tion of their tick-resisting powers. On the other hand, n^sistant cows, when dry, 
seldom become infested. 

We took the temperatures of a number of resistant animals during the summer, 
and found them to he ap])roximately normal. We think that a similar result 
would U* obtained by registering the tem|K'ratnn‘S during the winter also 
(claim No. 8) . 

Last year we called attrition to the presence of tick resistance in cattle, and 
invited correspondence regarding the edfeots of breed, food, dipping, condition, 

A numlx^r of rcqiliea were received from various districts. 

Brahmin cattle and crossbreds are more or less strongly resistant. Tn C^uetMis- 
land, tick resistance is not confined to any one breed, though, apparently, more 
common amongst Jerseys and Jersey crosses, perhaps on ucconnt of the ])resence 
of fine short hair and rather oily skin. Individual animals of various otlier 
lireeds. Shorthorn, Ayrshire, Plolsleln, TTereford, and their crosses may poss(*ss a 
marked resistance. We are inclined to believe that it is, to some <‘xtent, a matt(*r 
of individual idiosyncrasy. We think that food has an inflneiieo only to this 
extent, that animals in g(X)d condition are commonly l(‘ss infested than those in 
poor condition. It may lie urged that such animals are in good eomlition he(*auHe 
they are not tick worried, hut it is undoubtedly also true that an animal in good 
health is less liable to invasion owing to its natural r(*sisting jiowers being then 
most marked. 

Besistant animals have been noted in a number of lot'alities extending from 
the Atherton tableland to Springbrook plateau, more usually in thc‘ vicinity of 
scrub country — perhaps the more abundant fodder in such situations helping to 
maintain condition and resistance. 

Evidence has been collected in favour of, as well as against, the view that the 
application of arsenical solutions su]»presse8 resistance. We are inclined to think 
that, provided the condition of the animals 1 k‘ not lowtTed by the treatment, sup- 
presssion or diminution of resistance does not happen. 

Transmissihility of resi.stance. — Mr. Hull claimed that it could he transmitted 
hereditarily, by vaccination, and by contact, i.e., that it could be naturally 
acquired. Mr. Pound's observations did not uphold any of these claims. 

We have carefully collected all the evidence available in regard to the herds 
of Messrs. M. and F, Hull (Eumundi), Mr. Inigo Jones (Crohamhnrst ) , and 
others. As a result, we believe that resistance in certain cases is a quality cap- 
able of hereditary transmission. This does not mean that all y»rogeny of such 
cattle will Ik? resistant. 

it is nect^sary to know how the parental stock acquired this peculiarity. We 
have not obtained sufiTicient information to allow us to state whetlier it is a 
Mendelian character. It is possible that certain cattle may really be ** sports ’* 
as far as resistance is concerned, and, in such cases, the quality would lie trans- 
missible to a percentage of the offspring. We would like to obtain more informa- 
tion regarding the result of mating a resistant bull with resistant and non- 
resistant cows, so as to enable us to decide what pari (if any) heredity plays. 

There is considerable evidence in favour of the view that resistance can be 
transmitted to other animals by vaccination, by using some of the exudate 
(to be referred to later) from resistant cattle. We have not succeeded in so 
transmitting it to any of our experimental animals. 

Mr. Huli, when speaking of transmission by ** contact,” means to infer that 
the condition is picked up naturally by means of the larv«j which batch from 
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cjurjrs laid by ticks from resistant cattle, conveyinf; ‘^something” derived from 
au(di animals to those which they infest, and ther(d)y sotting \i]) resistance. Our 
experiments were nnsuc(M‘ssful. We also failed to find in the oxndate any 
ort^anisnis other than those whose ])rescnce resulted from contamination. In 
this we a^rw with Mr. Pound’s findinjis. Moreover, there are many animals 
which have Wen on Mr. ITnll’s j)roperty in eom])any with resistant animals for 
]H»rio<ls varying from one to seven yt*ars without heeoming resistant. 

Wo, liowc‘ver, believe that in most eases the condition is naturally necpiired 
as a direct result of moderate', long-continued infestation, which causes tlie pro- 
duction of an anti-tick snbstanct* in the blood and otlier fluids of certain cattle. 
‘In other words, nf* b(di<‘ve that the tick actually iiiject minute (piantities of a 
poison (tick ])oison), and this stimulates the blood (just as the injection of 
other foreign substances does) to manufacture an anti-tick substance wliich 
Jieutrali/es the ])oison. M'e have found an aiiti-coagnlin in the cattle tick, and it 
is kmmii that similar jioisoiis occur in several other ticks, whi(*h, on injection, 
give rise to various sym])t()ms, Imi, if recovery occurs, then an iinmnnity, or at 
least a resistance, follows. 

We think that habituation is a slc)) towards such resistance, and that the 
condition is slowly ac<piired as a resnll of tick attack. Some cattle-owners 
assert that if animals remain nndippod for a season tlani the animals will citlicr 
di(‘ of tick worry or else become resistant. This is, ])erha]»s, correct, but in view 
of the gr(‘ater jjrobability of the former event ha])pening, we tliink that dipi)ing, 
in eonjniielion willi a rotation of paddocks, .should W* syst(‘matieall\' carried out, 
in order to control the tick pest ami assist in its eradication. 

Kataiair . — Associated witli tick resistance there may be an exudate (Ifuirs 
claim ’j\(). 1 in this re])ort ) , which we have already' dt'serihed in tlie pag<‘S of the 
(,)ucensland A <iri(‘uftura1 Jaurinil ('May, lOlS, p. 172). It consists of dro])s of a 
clear yellow Iluid, which a]>]>ear on tln‘ skin in various parts of the body, neck, 

devvhi]), Initt of tail, and <‘.scutcbeou, notably on the last-naiiu'd, wluwc* it is more 

evident owing to the shortness of th<‘ hair. These. dr())»s IxH'ome tliick and sticky, 
ultimately forming little granular ma.sses of tliin, Jlat, yellow scabs, according to 
the si/e of the original drop. The largest i)atches S(‘en were about tbe size of a 
sixiMuice, or slightly larger. In some animals these little masses of exudate arc 
perfectly clear, tlie skin aj)])earing through them quite unintlamed. lii others 
some blood may be present, and then the resnUing scab is di.scolourod. When 
dry, these scabs are readily flaked oil*, leaving a rounded area of snn)oth, clean 

skin lieiieath. There is no positive evidence to ]>rove tliat each patcli of exudate 

is caused by tbe bite of a. tick, though, occasionally larval ticks have been found 
attached to a dry scab, having liecome entangled in the sticky fluid. This exuda- 
tion of lymph must he due to one, or both, of two causes — (1) either a slight 
imxdianical injury to the tissue which, while not actually ]iem‘tratiug a blood 
capillary, allows an escape of lymph fnmi the tissue.s — such miglit be caused by 
the larval tick inserting its rostrum, and then withdrawing it and going else- 
where; (2) or to an increase in the bloixl pressure, involving an extravasation 
of lymph from tbe ea]>illaries. Tbe formation of .small, bard lumps on tbe flanks 
and in the vicinity of escutcheon and neck of resistant animals, upon the eeiitre 
of which a patch of fresh (*xudate may or may not aj)])ear, would he accounted for 
by an increase in blood pressure, since when scored, blood flows very freely from 
such lumps. The affected area is rather irritable, the cows showing a desire to 
lick or rub tbe part. Tliis exudation makes its appearance particularly during 
the warmer months (Octol)er to June), especially during the moist weather. 

The condition just described aj)pears to graduate into a tyi)e of tick-sore, so 
far only noticed on resistant animals. The scab formed over such a tick sore 
consists of two very distinct jiarts — an outer ring of a clear yellow substance, 
apparently composed of exactly tbe same matter as tliat spoken of above, sur- 
rounding a dark blood-stained core, on the upper surface of which there is a ])it 
where the mouth parts of a tick liave been inserted: while very often the tick is 
still present. Developmtmt up to the adult stage occurs in such ticks, but the 
females are unable to bloat, and remain stunted, sickly-looking individuals, even- 
tually dropping off with the scab. The under surface of this hard black core, 
surrounding the rostrum of the tick, often contains pus. When such a scab is 
removed a corresponding pit is seen in tbe skin of tbe beast. 
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Although we have failed to find even larval ticks in the great majority of the 
patches of exudate examined by us — even after using the microscope, we believe 
that they are a direct result of larval tick attack on certain cattle, i.e., cattle 
which possess some individual physiological peculiarity. Such animals arc 
resistant, and apparently the small quantity of tick toxin — perhaps even the mere 
mwhanical stimulus caused by the insertion of the rostrum — is able to so increase 
th(‘ local blood pressure that there is an exudation of lym])h. We have already 
stated our opinion that the blood of resistant animals will be found to possess 
certain differences in regard to its biochemical composition. 

It may be objected that this exudate makes its first appearance each season 
before the presence of ticks is noticed, but we must ]M)int out that larva* begin to 
infest cattle some little time before their jiresence is noted by an ordinary 
observer. 

We, then, agree with Mr. Pound in regard to this claim that the condition is 
the result of tick attack, hut we disagree with him when he regards it as an 
ordinary tick sore. We agree with Mr. Hull that it is not the result of irritation 
cau8(*d by excessive tick worry. 


The British people had ignored science, or at best held 
it at arm’s length. Our policy of muddling through ” had 
covered almost every sphere of human activity. We prided 
onrselves on being a practical people,” and regarded science 
as a mere plaything for theorists. In the scheme of our 
great industries science was, until quite recently, treated as 
an Ishmael. Even now she was viewed with suspicion, yet 
to hope for success in modem industry without the aid of 
Boienoe was like attempting to navigate the trac}kless ocean 
without a compass. 

— W. M. HUGHES. 
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Sheep-Fly Investigations. 

REPORT OF SPECIAL (X>Ml\rTTTEE. 

Mr. S. P. Fraser, Chairman of the Queen si a rid Special Sheep-fiy Cormnittee, has 
forwarded tlie following report for 1018, signeil by Mr. W. G. Brown, State Wool 
and Sheep Expert: — 

Tn all, twelve specifies on 50 sheep each were tried out, and 107 used as controls 
and quite untreated. These specifics were all more or less poisonous. The 
attaclunl analysis will give the details upon which some conclusions may he 
readied. These details are interesting, as, taken generally, they square vvdth the 
operations at Gindie in a surprising way. Three hundred and sixteen sheep I 
did not see, yet the observations were taken. 

Tn examining the sheep at shearing time, every animal was closely scrutinized 
by myself. Each mark was tak(*n, and observations made and nottnl, as follows: — 

XumlKU' of sht‘ep, extent of infection, condition of fleece, number originally 
treated, nundier blown before treatment, numb<*r died of causes other than flies, 
number died of direct fly attacks, percentages. 

Tt was unfortunate that nearly half of the experimental shec]) escaped into a 
neighbouring paddock, during the last week before shearing, through the dam 
fence being broken. T could not, therefore, s<‘e, jiersonally, all the numbers regis- 
t<*red shorn. ^Ir. Taylor, the Entomologist, took that on his hands, and recently 
the whole numlK»r of sheep running in the ex])erimental paddock Avere observed, 
and the notes on them sent along to your C^nnmittee. T haA^e noAv the comjdete 
records of all the sheep treated and untreated, Avbich ran in the experimental 
paddocks, shei'p which were missing Avhen I avuh at the shearing. 

All Avlio know anything of the matter, know that sheep dipjied or dressed 
with any specilic will Ik* struck sooner or lat(‘r. d’here is no such thing as a 
]3r(‘v<‘nti\’e against tlu* attack of the fly; yet it is shown certainly that the attack 
on a dipped sheep is not nearly so serious as that on untreated sheep. For 
instance, 107 caa^cs AA'<‘re left untreated as controls, and 100 ewes were di])])ed in 
a AA’ell-knoAvn jjoisonoua di]). The results came out 14 ]jer cent, struck originally 
(20 animals) in the latter, 10 of which 20 Avere dried off Ix'foro the maggots 
matured. In the controls which Avere untreated (107), 41 were struck, of Avhich 
10 were sliown as having dried oil’. The ])ercentag(‘ of striking in the controls 
was, therefore, 55.0 | <*r' cent. These results square approximately with the 
ex])erienee of the ])aat five* years at Gindie. There is thus shown a distinct 

ju'otection, not only against fly attack, hnt in the efl’eets of fly attacks. 

Effect ff on Wool of Poisoiiouft Dips.— -The general app<‘arancc of the Avool Avas 
Very good, hnt, as this applii's also to the untreated sheep, too nuieh stress cannot 

laid on the matter. 

Sumher Treated . — The mimher treated was seven hiimlred and soA^en (707). Of 
these eleven (11) Avere known to he. dead from various causes, only three (5) 
deaths being attrihiitahle to direct fly-attack. Several are still missing, hut, no 

doubt, Avill turn up within a feAV days. Such analysis credits these sheep as 

being free from fly-attaek until their fate is known. 

\utaher Tiloini heforc being Treated. — ^^A^hen the shet*p Avere treated, a numlK*r 
shoAved marks of huAdiig been attacked hy flies before coming in for treatment. 
T1 u*h(* animals were duly noted, and the dilferent marks crediteil with such. 
Si'veral others died from natural causes, parturition troubles, &c. 

'Nett Percentages . — The percentages range from 10 per c<»nt. of attacks of all 
kinds up to 58 per cent., the latter* result lieing expected more or less by all who 
dealt with the trials. The great hulk of the specifics, however, were Avell under 
the average for the whole flock, 2fl.87 per cent, gross. It must lie remembered that 
the above figures an* subject to levision and correction, and arc given as progres- 
sive. until the missing shiH*p are accounted for. An exhairstive report will then 
be issued. 

The Seasonal Aspect . — Of course, the above trials have one great shortcoming, 
i.c., the season has not been a bad one for flies. This is accounted for, however, 
hy the extreme dryness hitherto experienced at Balmally. There is, however, 
suflieient evidence to Avarrant the further prosecution of experiments in the lines 
of dippings in poison. 
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Arsenic as a Dip , — One of the interesting experiments carried out the 
use of arsenic and soda as a dip, in the strength of 0.4 per cent, per gallon of 
water. This dipping mixture showed an excellent record, only 16 per cent, being 
found struck in the fifty (50) sheep used. Of these, some were “dried off.” 
The fleeces dipped in this, solution were remarkably bright and clean. Yet I 
have a very strong prejudice against arsenic so strong as 0.4 per cent, being used 
as a dif) mixture. The ordinary cattle di}) must by law' contain only 0.2 per' cent, 
of arsenic. That is. half the above, and many eases of scalding and death have 
been observed in cattle. There is also a case on record of a w'oll-known English 
formula wdiich contains 0.32 per cent, of arsenic per gallon, and which had been 
used for many years successfully against the fly in Britain, causing serious 
losse-^ in a flock w’hich had been dipjjed. Further and extended trial is micessary 
in this case. 

Washing with nearly Full Fleece . — A trial was made by w'asliing the shee[) in 
a liquor of soft soap and water. The aj>pearance of the fleece later, on the 
shearing board, w^as distinctly worse than those of similar sheep. I tliink that 
exfki^riment should not be persevered with. 

Mice as Maggot Destroyers . — A report by Mr. C. J'. Hare, tlie man in charge, 

. show's that mice, wdiich were so numerous up till recently, had devourial all the 
maggots in several shtnqj under liis observation. The cure, however, was pro- 
bably as bad as the disease, for the mouse plague destroyed mucdi good fodder. 

Chiilcid Wasp as a nieaus ♦>/ Destroying the Maggots. — Mr. Taylor, Entomo- 
logist, w'as not many days on the ground before he discov(*red the ])resence of the 
Chalcid Wasp. This parasite on Blow'-lly pupjc had hwm discovered in October, 
1913, by Mr. Edmund Jarvis, Assistant State Entomologist, and hatclied out in 
numhers in Brisbane. For various reasons nothing further W'as done in tin* 
matter, hut in search for a means to control the hlow'-fly there is lU) doubt that it 
will he very useful, 'fhere is this to In* said, liowever, in the district where Mr. 
Jarvis discovered the parasite — Longrcach, Tallcagrand, and Strathdaii stations — 
at the very time the Chalcid Was}) W'as found to Iw very numerous, stations 
reported that up to 80 per cent, of sheep had h<cn struck by flies, and it is a 
> matter of common knowdedgi* that flies were very troublesome for years after- 
wards. 

It seems to me that undue stress is being laid in New' South W ales on the 
efficacy of the Chalcid Wasp as an exterminator of the blow-flies. Tliere is cer- 
tainly undue mi.srcprcsciitation by the daily and other journals in tin* south as 
to the investigations being carried out in Queensland. New Soutli Whales 
problems and ours must differ, owing to the incidence of rainfall, wiiich governs 
tlie hlow'-fly pest, being so different. We are tropical and siih-tropi(*al, and have 
a distinct dry se^tson (May to OetolK*i ) and a distinct wet season (December to 
April), wherein ver>' -heavy rain falls in three seasons out of six; It is, there- 
fore, absurd for the scientist of the southern States to say “ Queensland is asleep, 
and is just waking up.” Queensland, for ijihe past five years, has been working 
quietly and persistently on the problem, aiid is not without hope that a solution 
is in sight. 


One uae of physical science is that it g^ves 
definite ideas. 

— S« HUMPHRY DAVY. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before pub- 
lishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


The Institute and the Universities. 

'Die relalionsliip of tlie liistJtnIo of Science and Industry to the 
Universities has of late beini subjeet(*d to some sharp, though not over 
logical, criticism. It has been alleged on the one hand that the Universi- 
ties are impractical, academic institutions, whicli, having obtained control 
of the Institute, are making it as ini.])ractical and academic as them- 
selves. On the other hand, it is asserted that the Universities arc quite 
exemplary bodies, whose good Avork is being impeded through lack of 
funds, and that lack of funds is iu some Avay due to the existence of the 
Institute. -N'oav, l)bth charges cannot be maintained. They are mutually 
destructive. Either the Universities are good or bad. If they are good, 
then the closer the association of the Institute with tlicui the better. If 
they are bad, then no liarm can possibly come of their having an insuffi- 
ciency of funds. 

As a matter of fact, the criticism is based on a wholly inaccurate 
hypothesis. The Institute is in no wise by the Universities. 

True, it works in co-operation with them, and is on the friendliest terms 
with them. They do not in any way regard the Institute as a rival. 
They are primarily teaching bodies; the Institute is primarily a research 
body~it employs graduates, it does not set out to make them. If it is 
successful, there will be a great stimulation on the science sides of the 
Umversities. Hitherto these, apart from medicine, have tended to wane 
in Australiaj in common with other English-speaking countries. The 
young man entering upon his academic career in the past has fought 
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shy of science. He could not see how he could make a decent living as 
a chemist or a biologist; but he could count — if he were smart enough — 
upon surviving if he became a lawyer or a medico. 

Now, the Institute of Science and Industry hopes to alter all this. It 
hopes, through its persistent propaganda, to convince manufacturers and 
producers that science pays, and that the scientist is worthy of his keep. 
It hopes, however, not only to persuade individuals, but also corporations 
and Governments themselves. If it succeeds, the Universities will have 
more students, and those students will be better off when, having gradu- 
ated, they enter upon the more serious part of their careers. After all, 
the Universities do not finish a man's life work, they only fit him to enter 
upon it. 

How the isoming of the Institute can be said in any way to endanger 
the Universities is beyond comprehension. The care of education, under 
tho Constitution, is reserved to the States. The Institute is a Common- 
wealth activity. If the Institute ceased to exist to-morrow, thus reliev- 
ing the Federal Treasurer of the necessity to provide a few thousands each 
year, not one penny of that money would be available to the Universities, 
which have to look — apart from private endowments — to the State Trea- 
surers for the wherewithal for their upkeep. 

All this is well recognised by the Universities themselves. The Insti- 
tute is much indebted to the great seats of learning throughout Aus- 
tralia. In two States the Vice-Chancellors of the Universities are (Chair- 
men of the State Committees of the Institute. On all the Committees 
arc to be found University professors drawn from the Faculties of Science 
giving gratuitous services for the benefit of the Commonweal th. There 
is scarcely a Professor of Science in Australia who is not throwing his 
whole weight into the work being done by the Institute. There is not 
one University in which researches are not being carried out with funds 
supplied by the Institute, often with apparatus purchased by the Institute, 
in the hands of scientific workers maintained or partially maintained by 
the Institute. It would indeed he a sorry day when scientists ceased to 
work together. 

Those, then, who assert that the Universities and the Institute are in 
any sense rivals are hitting wide of the mark. Instead, they are working 
harmoniously together, and the Institute is endeavouring to bring the 
Universities into closer touch than they have ever been before with the 
industrial life of the Commonwealth. So University professors and 
graduates sit on its councils side by side with great industrial leaders, 
the one. mellowing the other by bringing differently trained minds to 
bear upon the self-same problems. In this way, it is conceived, can the 
beat results be obtained for the people of this country. 

One day the Institute will have laboratories of its Under exist* 

conditw^^ is largely dependent U|^n^ Bht the 
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Universities, though exceedingly willing, are not ideally placed for 
research work. This difficulty is quite recognised in other countries 
as well as our own. Dr. 0. E. K. Meas,* in an article upon The 
Organization of Industrial Scientific Researeh,^^ recently wrote: — 

Various schemes have been suggested for enabling the Universi- 
ties to carry out research work of value to the manufacturers; but 
if it is believed that the work chiefly required for the development 
and maintenance of industry deals with the fundamental theory 
of the subject, it will Ivo seen that this cannot possibly be carried 
on to any large extent in collaboration with a University; it 
requires a continuity of application by the same investigators over 
long periods with special apparatus, and with the development of 
special methods which cannot bo expected from any University. 
This necessity for continuous work along the same lino is, indeed, 
the greatest difliculty in making use of the Universities for indus- 
trial research. The conditions of a University laboratory neces- 
sarily make it almost impossible to obtain the continuous applica- 
tion to one problem required for success in industrial research, and, 
indeed, in the interests of teaching, which is the primary business 
of a University, such devotion to one problem is undesirable, as 
tending to one-sidedness. 

There are also difficulties in obtaining the co-operation of manu- 
facturers with Universities, and in the application of University 
work to industry, which I see no hope whatever of overcoming; the 
Universities do not understand the requirements of the manufac- 
turer, and the manufacturer distrusts, because he does not under- 
stand, the language of the professor. Moreover, it is quite essential 
that any investigator who has worked out a new process or material 
should be able to apply his work on a semi-manufa(*turiiig scale, 
so that it can be transferred to the factory by skilled men who have 
already met the general difficulties which would be encountered in 
factory application. This development on a semi-manufacturing 
scale is, indeed, one of^ the most difficult parts of research, result- 
ing in a new product, and the importance of it is shown by the 
fact that all the large industrial research laboratories, however 
concerned they may be with the theory of the subject, have, as 
parts of the laboratory, and under the direction of the research 
staff, experimental manufacturing plants which duplicate many of 
the processes employed in the factory itself.” 

It is hoped that, as far as Australia is concerned, the Institute will 
soon be able to supply this defect. 

'When the Institute is full-fledged it will do the Universities another 
service of a highly valuable character, such as is performed by the 

♦ Head of the Eastman Kodsik Kesearch Tjaboratorj% lloohester, U.S.A. 
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Bureau of Standards in the United States. There the Universities, 
State and otherwise, carry on investigational work in many branches of 
seienoe. In all these researches, especially in physics and chemistry, 
precision standards are required. Before the establishment of the 
Bureau — sand this is the position in Australia to-day — an investigator 
was frequently required to spend moie time in the preparation of the 
standards of measurement used tlian in the main work in hand. The 
Bureau has performed services of this character for practically every 
University in the country. These institutions are in constant corre- 
spondence with the Bureau in reference to standards, methods of 
measurement, values of physical constants, and the properties of 
materials, the latter especially in connexion with technical education. 
The Bureau’s publications are to be found in the reference libraries of 
all the Universities and technical schools, and many of its publications 
are used in connexion with instructional Avork. 

In quite another way is the Institute likely to aid the Universities. 
To-day in Australia skilled investigators arc scarce. Only last month 
the Institute adA^ertised for a man to investigate clays at Ballarat, and 
did not receive a single ajtplication. For the post of Science Abstractor 
Avith biological knowledge A^ery few applications were received. This 
difficulty is likely to continue, so the Institute must take steps to build up 
its own staff. It has already communicated with the various seats of 
learning and ascertained what men are available for post-graduate 
research work. The idea is that the Institute will grant research 
scholarships to a limited number of such men for a year or two after they 
haA^e graduated, so that they may be enabled to carry on research work 
under guidance, with the view of ultimately being absorbed either on the 
staff of the Institute or by industrial enterprises. 


— F. M. G. 
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WASTAGE FROM COAL. 

It is stat( 3 d that by the con sumption of raw instead of carbonized 
coal, the sum of £200, 000, 000 is lost aimually to Great Britain. In 
other words, the value of the by-products which would be obtained by 
the economic treatment of coal, and which, under prevailing methods 
are dissipated, reaches this enormous sum. J5y failing to save the 
benzol, whicli would he sufhcient for Great Britain’s requirements, it 
is estimated that £20,000,000 is lost. A loss of 6,000 cubic feet of gas, 
suitable for the enriclimeni of illuminating gas or other purposes, is 
lost with every ton of coal hiirnt. Three times the present supply of 
electric power could he jiroduced for sale at half the“|)rcsent unit were 
[>ower production and distribution re-organized on a scientific basis. 
These are only a few of the items which it is estimated are wasted under 
the present methods of coal consumption. The wastage of large 
quantities of sulphate of ammonia, and of other valuable products, 
which form the bases of high explosives, dyes, paints, antiseptics, drugs, 
&c., are other items whicli stand out. Avith startling prominence. 


LOW TEMPERATURE CARBONIZATION. 

To what extent this wastage can be averted by the ado[)tion of 
different processes of eonsumption has, however, yet to he demonstrated. 
Cheap power and coal economy are still the subjects of inquiry by official 
scientific committfH\s. Some interesting sidelights wore recently thrown 
upon the trend of developmimts in Great Britain by Sir Douglas 
Mawson at a confenuice with the Executive Comiriittee of the Advisory 
Council of the Institute of Science and Industry, He stated that it 
had been decided to proceed with the erection of a number of huge power 
stations throughout Great Britain for the supply of electricity. Already 
several private companies are engaged upon the low temperature 
carbonization of bituminous coal, under which the by-products are 
conserved and the coke is Aitilized for fuel.* By this means high yields 
of tar and of benzol are obtained, and a smokeless fuel, excellent for 
steaming purposes and for home consumption, is produced. Sir Douglas 
Mawson also explained that a great deal of research work was being 
done along geological lines, as it has been found that certain coals yield 
mucji greater by-products than others. For commercial purposes these 
were first tested, and subsequently mixed in the required proportions. 
In South Wales there was a comparatively large industry in the mann- 
facture pf briquettes from coal dust, the dust being first washed and 
the^. mixed with pitch. 
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BLACK COAL ECONOMY COMMITTEE, 

The opinion is widely held that in Australia, as in Great Britain, 
there is urgent need for the examination of the economic position arising 
from the existing methods of the distribution and consumption of black 
coal. Important fields for inquiry are suggested by the recent British 
investigations and developments, particularly the r<*(*overy of benzol, 
and the provision of cheaper power. After a superficial consideration 
of the subject, the Advisory Council of the Institute of Science and 
Industry has appointed a Special Committee to make detailed inquiry 
into the whole question of black coal economy. Tlie members of that 
Committee are: — Professor Orme Masson (Chairman), Messrs. V. 
Anderson (Avery & Anderson), R. Boaii (Chief Chemist, Victorian 
Railways), C. F. Courtney (General Manager, Sulphide Corporation), 
Colin Fraser (Managing Director, Broken IJill Associated Smelters), 
U. W, Gepp (General Manager, Electrolytic Zinc* Co.), Essington 
Lewis (Assistant General Manager, Jiroken Hill Pty. Co.), A. 
McKinstry (British Westinghouso Co.), A. A. McIntosh (Works 
Manager, Metropolitan Gas ('o.), i\ N. Newman (Managing Director, 
Howard Smith Ltd.), and E. P. Grove (Merz k Melicllan). This 
Committee will carry out such investigations as it considers necessary, 
and will report regularly to the Advisory (\>uncil of the Institute. 

PROPOSED REVISED CLASSIFICATION OF IMPORTS. 

In the early stages of the work of the Advisory (V)uueil of Seience 
and Industry it was found that, owing to the unsatistactory grouping 
and itisuflicient subdivision of imports of chemicals, it was often imprac- 
ticable to obtain any reliable information regarding Australia^ require- 
ments. Information of this nature — as to the consumption of various 
materials and commodities — is, of course, of fundamental importance 
in connexion with proposals to establish new industries. A special 
Committee, consisting of chemical, statistical, and tariff experts, was 
appointed to draw up a revised lust of chemical imports. The list 
was duly accepted by the then Comptroller-General for Trade and 
Customs, and came into force in August, 1917. The result is that the 
value of the returns has been enormously increased. 

Similar difliculties have often been experienced in regard to other 
groups of imports, and a meeting of the Executive Committee was held 
to consider the whole matter, in consultation with Mr. J. Cuming 
(representing the Victorian Chamber of Manufactures), Mr. R. 
Cochrane (representing the Victorian Chamber of Commerce), Mr. S. 
W. B. McCIregor (British Trade Commissioner), Mr. E. T. MePhee 
f representing the Commonwealth Statistical Bureau), and Mr, Stirling 
Taylor (Director, Bureau of Commerce and Industry). All those 
present were strongly in favour of steps being taken to extend the system 
of reclassification on a scientific basis, so as to cover the whole list of 
imports. It was decided that the same pyooedure should be followed 
a^ in the case of chemicals, and that a number of committees, each con- 
ei«ting;i if practicable, of a manufacturer, an importer, and a statistical 
and tarift^ap^rt, shduld be appointed. A Central Committee was also 
4npoin||t to make necessary arrangements for the organiaatson of 
of the sectional Committees, the co-ordination of their fe|>orts, 
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and the consideration of the machinery to give effect to the new classifi- 
cation lists. The members of the Central Ooinmittee are as follow: — 

Mr. Robert Cochrane, representing the Victorian Chamber of 
Commerce; Mr. S. W. B. McGregor, British Trade Commis- 
sioner; Mr. E. T. McPhce, Commonwealth Statistical Bureau; 
Mr. K. A. Pryor, representing the Victorian Chamber of 
Manufactures; Mr. A. B. Piddington, Chief Inter-State 
Commissioner; Mr. Stirling Taylor, Director, Bureau of 
Commerce and Industry; Dr. F. M. Gellatly, Director, Insti- 
tute of Science and Industry; and Mr. G. Lightfoot, Secretary, 
Institute of Science and Industry. 


SIMILAR MOVEMENT IN ENGLAND. 

Through the courtesy of Mr. S. W. B. McGregor, Britisli Trade 
L^ojumissioner, we have received a copy of a communication addressed 
to the Federation of British Industries, wdiich makes it clear that a 
movement in the direction of reclassification of trade statistical 
returns is afoot. This will apply both to im])ort and export 
statistics of the United Kingdom, as contained in the Monthly and 
Annual Statements of Trade. It appears to the Board that the present 
is a fitting o]:>portunity to make such changes as may appear necessary 
in order to increase the utility of these statistics to the commercial and 
i 1 idust ria 1 conn mii i ity . 


CANADIAN COUNCIL FOR SCIENTIFIC AND INDUSTRIAL 

RESEARCH. 

This Oouncil, wliich was established in 1916, has already accom- 
plished a considerable amount of useful work. It has recently branched 
^ut in a new direction, which is likely to have an important bearing on 
the development of industrial research. It has instituted studentships 
and fellowships for scientific and industrial research at the Universities 
in the Dominion. The studentships, which are post-graduate, and are 
^pen to both men and women, are intended for those who have given 
distinct evidence of capacity for original research, to enable them to 
•continue the prosecution of science with the view to aiding its advance 
.or its application to the industries of the country. The principal work 
of the holder of a studentship must be a research in some branch of 
science the extension of which is important to the national industries, 
and the departments of science in which capacity for reseach will he 
accepted as qualifying for a studentship are: Biology (economic), 
<jhemi8try, engineering, geology, metallurgy, mineralogy, and physics. 
The studentships are of the value of £120 for the first year, and £150 
for the second year. The research fellowships are only awarded to those 
who, either through previous tenure pf a studentship, or otherwise, have 
shown a high capacity for^research on some problem the extension of 
which is of importance to the national industries of Canada. They are 
of the valne of £200 for the first year, and of £240 for the second year, 
if the 4dyiso!y Council should decide to extend the fellowship over two 
jeara. ■' 
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PRICKLY PEAR FUNGUS. 

The Institute has received from Mr. 0. French, junior, Eritornologist, 
Viclorian Department of Agriculture, specimens of prickly pear infest(»d 
with fungi. The i>oar was found growing at the Race-course, William.^ 
town. Mr. C. 0. Brittlebank, Plant Pathologist, Department of Agri- 
culture, has examined the fungus, and reports that it agrees in all par 
ticulars with Hendersonia opiwfia. Ell. et Ev., excepi in the size of the 
spores, which are smaller, being 12— Id X 4—4] mm., as against 
20—25 X 4—5 niim. of the named speoies. Tlie diiference in the* measure- 
ment is, in Mr. Brittlobank’s opinion, snflicient cause io constitute a new 
species. The injury to the prickly pear is confined to tlie surface, and 
is caused more by the blocking up of the stomata than by injury to th(‘ 
plant eel^. Jn cases of bad attack the whole surface becomes cov(‘red 
with a layer of corky tissue, and Ibis, in conjunction with the plugging 
of the stomata, checks respiration and cuts off the light, thus causing, 
in time, the death of the part attacked. 


MANGROVE TANNING. 

The Special rommittee at Brisbane has completed its experimental 
work. A sueeossful iiietliod of overcoming the decolourization problem 
has been devised, and it is hoped to include in the Oommittee’s final 
report, now in cours(‘ of preparation, a sketeli plan of a plant for carry- 
ing out the process, with estimates of working costs. 


ENGINEERING STANDARDIZATION. 

The Institute has bcsm pleased to receive from the Victorian Ad- 
visory Commiltee of the Instihition of Civil Engineers an. offer to assist 
in the work of engiiu'cring standardization. It is well known that the 
Institution of Civil Engineers in London has taken a leading part in 1h<^ 
establishment and work of the British EngimMudiig RtandartU Assocui 
tion, which was formed in 1901 as the Engineering Standards Com- 
mittee by the Institutions of Civil Engineers, Mechanical Engineers 
Naval Architects, and Electrical Engineers, and the Iron and Steel 
Institute. The whole question of establishing a Coininonwcalth 
Engineering Standards Association has been further considered by tho 
Executive Committee, which has decided that the secretary, Mr. Q. 
Lightfoot, shall visit each State, with a view to getting the States and 
various interests into line, and to promoting the formation of a Federal 
organization to take up the whole question. 


PAPER PULP. 

In Bulletin No. 11, “Paper Pulp: Possibilities of its Manufacture 
.in Australia, information was given regarding * the results of experi- 
mental work in the pulping qualities of certain eucalypts, especially 
young karri trees. Proposals are now on^foot for the erection of a 
pulping plant for the manufacture of news printing puper and browu 
ia;^r in Western Australia. It is intended to establish the plant in 
vicinity of timber mills, and to utilise the jarrah refuse for pulping: 
f^^oses. 
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UTILIZATION OF SPENT MANGROVE BARK. 

In connexion with the investigational work on mangrove tanning, a 
request has been received as to the suitability of the spent bark for use 
in corroding work in the manufacture of paint. Messrs. Lewis Berger 
and Sons (Australia) Limited, Sydney, are desirous of carrying out 
researches on this matter, and arrangements have been made for the 
Special Corami ttcMi in P>risbane to supply that hrra with a parcel of 
the spent bark for experimental purposes. 


MAGRAMITE. 

A large number of inquiries has been received, both from ^Vustralia 
and abroad, for information regarding the manufacture of magramilo, 
the synthetic resin varnish devised by the Special Cominiilce on Tin 
Plate Substitutes. Firms in Holland, Switzerland, and America have 
\vritt(3ri for information, vvitli a view to acquiring tin*, inamifaetiirlng 
riglits for their r<‘si)ective countricwS. 

COPRA DRYERS. 

TTie Institute has received copies of reports by Major J. J. Cummins, 
Chief Surveyor, llabanl, on copra drying ]>lants. The reports are 
aecompajued by plans and conclusions reached by Major Cummins, 
u lio, in his spare time, has gone to a considerable amount of trouble, 
and devoted much earc*, to this ijro])osition. In order that the report 
and plans may he available to any Australian planter requiring infor- 
mation on the matter, the Institute has recommended that they should 
I>(* print(»(l. 


BULLETINS. 

Bulletins are in the hands of the printers dealing with prickly pear, 
cattle tick, and Posidonia fibre. 


STANDARDIZATION OF WHEAT. 

rhe Seed Improvement Committee, which is at present engaged in 
getting out standard specitnons of types of wheat, has up to the present 
had its head-quarters at the ISTational Herbarium, South Yarra. Unfor- 
tunately, owing to lack of proj)er storage aceommodation at the 
Herbarium, a quantity of the material sent iu from the several State 
Departments of Agriculture has been destroyed by mice. A grant has 
been made for the purchase of vermin-proof cupboards, and when these 
are available, temporary accommodation for the Committee will be found 
at the offices of the Institute. 

POSIDONIA FIBRE. 

Professor J. Read and Mr. H. G. Smith have completed a thorough 
investigation of a fundamental nature on Posidonia fibre. Results of 
much interest and value have been obtained, especially in regard to pro- 
cesses for rendering the fibre less brittle, and, therefore, more suitable 
for textile purposes. The results of the investigations will be published 
at ah early date as one of the Institute's Bulletins. ' ^ 
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CATTLE TICK ERADICATION IN WESTERN AUSTRALIA. 

The Committee in Perth has held several meetings, and has practically 
f*ouipleted the drafting of a scheme for driving back the cattle tick pest 
from the pastoral properties along the luain stock routes. It is proposed 
that the work should be carried out on a contributory basis of £1 for £1 
by the romnionwealth and Western x\nstralian State Governiuents. 

UTILIZATION OF KELP. 

The Committee in Tasmania has completed its investigations, and 
is engaged on the preparation of its final report. Among other things it 
has discovered a new product obtained by preci])itation of the organic 
matter. The moist precipitate can be ])ressed into any convenient form 
and then hardened by treatment with formalin. It turns perfectly in 
the lathe, and takes a high polish. It is suitable for the manufacture 
of buttons and other small articles, and for insulators for elect rical 
purposes. 


CLAYS IN WESTERN AUSTRALIA. 

A further progress report has been recei\ed from tlie Special (Com- 
mittee which is in\estigating the elay^ of "Western Australia. 'J'he 
report gives particulars of a number of clays tested in connexion with 
the pottery experiments. Some of the clays were found to bo especially 
suited for chemical and sanitary ware, some for the manufacture of 
porous battery jars, and some for white earthenware. Others were par- 
ticularly suitable, when mixed with granitic fireclays for the manufac- 
ture of many classes of refractories. Some of the clays were, however, 
found to be of but limited utility, such as the manufacture of porous 
butter-coolers and cheap glazed jars for use as food containers of various 
kinds. Others again were found to bc^ particularly good for vsjioeial 
purposes, such as for use in Portland cement making and roofing- tiles. 

FERRO-ALLOYS. 

Investigations have so far been carried out on the manufacture of 
ferro-chromc and ferro-tuiigsten, the most imjiortaTit alloys in the manu- 
facture of high-speed tool steel. It has been shown that there is no 
difficulty in manufacturing ferro-chrome at a reasonable cost, providing 
that a cheap source of electric supply is available. Ferro-tungsten con- 
taining over 80 per cent, of tungsten has been made by reducing 
wolframite ore by means of carbon, without the addition of any iron or 
oxide of iron. A satisfactory method of preparing tungsten powder free 
from carbon has also been devised. 

THE SPARROW PEST. ^ 

Caption S. A. White, Adelaide, Past-President of the Boyal Aus- 
tralasian Ornithologists’ union, is supervising the steps which have been 
taken the Institute to prevent the spread of sparrows to Western 
Australia. Sondia time ago, the Institute made inquiries and ascertained 
t3mt sparrows had reached Tarooola^ along the route of the $ast-Weat 
Railway, and that they had also travelled along the leoast and had been 
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seen at Eucla. Eecent reports from Tarcoola indicate that the birds 
arrive at that place at frequent intervals. Captain White has made the 
necessary arrangements to prevent the spread of the birds, which are 
shot froin time to time, as they arrive. The sparrows seen at Eucla 
have also been dcistroyed. 


MODE OF OCCURRENCE OF GOLD. 

Investigations of an exhaustive nature are being carried out on the 
Bendigo gold-fields. Their main object is to determine the principles 
which have caused the erratic localization of the gold shoots in the 
quartz reefs, and thus, among other things, to cheapen the cost of deep 
prospecting. The results of the first two years’ work have been pub- 
lished in bulletin form, and have aroused considerable interest among 
mining men and geologists. Some of the conclusions are not only of 
local application, but have an important hearing on the genesis of 
anriferons ores in other gold-fields. 

SCIENCE AND WAR. 

Li<'iiteminr-Colonel (Professor) David, C.M.G., D.S.O., replying at 
the annual meeting of the Royal Society of New South Wales the other 
night to words of welcome upon liis return from tlie Western Front, said 
that sciences had ])layed a far more important part in the war than any 
one would imagine from the small hints that had been dropped from 
time to time. For obvious reasons, the War Office and the Navy had kept 
to themselves many of the most recent types of scientific discovery; but 
it was a simple hard fact that science had played an enormous part in 
the winning of the war. It is up to each one of us, as scientific men,” 
])roceeded Colonel David, to see that the importance of science for 
national existence, whether in ])eace or in war, is properly apj)reciated 
by the public, and that scientific research finds its proper place in the 
history of this great Commonwealth.” One was too apt to forget, he 
added, the importance of science in the storm and the stress of war. 
It was proposed in the Old Country, for instance, to appoint a certain 
able scientific man to conduct research on lines which would be useful 
both in peace and in war; but as soon as the League of Nations was 
drawn across the trail it was stated, in effect: — ^‘Well, you see, the 
League of Nations will make big wars impossible, and, after all, is the 
expenditure on a scientific bureau really justified ? ” There was the 
tendency. They had seen it already in the Old Country. 


LEGUMES AND OIL-YIELDING SEEDS. 

Mr. Edwin Cheel, of the Sydney Botanic Gardens, some timf^ back 
wrote to the Institute suggesting that it should give assistance towards 
the cultivating gnd testing of a number of legumes and pulses, together 
with a list of oil-yielding seeds. On a definite proposal being asked for 
as &e ipahuer in which such assistance should be rendered, Mr, Cheel 
replied in regard to-— 

(a) Pulse or other leguminous crop plants, the work should be 
canried on by a practical man possessing a fair technioel 
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knowledge of the plants he is dealing with. In many in« 
stances certain crop plants are abandoned through failure 
of first trials, and it is necessary to persevere with their 
cultivation in order to secure acclimatised stocks. Suc- 
cessful results have been obtained by Mr. Choel in the 
acclimatisation of the soy bean, the black Mauritius bean, 
and the Jerusalem pea. 

In regard to — 

(h) Oil-yielding seeds, skill was required to grow them success- 
fully. For instance, certain plants might bo satisfactory 
so far as growth was concerned, hut gave very poor crops 
♦ of seeds. This might be due to lack of pollination, as in 
many instances the plants were dicecions. During the 
early stages of the work a good deal of it could be done in 
conjunction with various experimental farms under State 
control, and in the different Botanic Gardens. 

Mr. Cheel would he willing to render every assistance, and suggested 
that the Under-Secretary for Agriculture be approached with a view of 
securing his co-operation, and that monetary assistance he granted to 
c.vtend the work to other States. 

The plants mentioned included black Mauritius bean, China velvet 
bean, fleshy-podded velvet bean, Florida velvet bean, velvet bean, Yoko- 
hama bean, soy bean, cow peas, climbing French or kidney beans, 
flageolet heaps, maize or ^corn oil, coconut pil, hemp-seed oil, colza or 
colza rape oil, Indian rape oil, soy bean oil, peanut or ground nut oil, 
flax or linseed oil, castor oil. 

The matter was carefully considered by the' Executive Comniiitee, 
which was of the opinion that the problems involved in the successful 
cultivation pf these plants arc more economic than scientific. Most, if 
not all, of them could be cultivated in Australia, but not on a commercial 
basis in competition with the cheap labour products of other countries, 

SOUTH AFRICAN BOARD OF INDUSTRY AND SCIENCE. 

In 1916, the South African Government appointed an Industries 
Advisory Board, consisting of business men, representative of commerce, 
manufactures, and labour, and in the following year, on the recommenda- 
tion of that Board, a Scientific and Technical Advisory Committee was 
established to deal with all scientific and technical matters and questions 
of research. The Advisory Board and the Scientific and Technical 
Committee have now been amalgamated, under the title of the South 
African Advisory Board of Industry and Science, and a Committee of 
the Board, up.der the title of the Ilesearch Grant Board, has been estab- 
lished to advise on research in Universities and cognate matters. 

MEDICINAL HERBS AND PERFUMES. 

' Two of the subsidiary agrieultural industries which have by no 
means ?ea<lfhed their fun stage of developmeat in Australia are the 
eulture of medicinal plants and the extraction of perfumes. At an 
nearly date, their oommeroial possibilities will be more fully and 
'^l^oroughly tested. Two members of the A Captain G. Adcock and 
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Lieut. 0. H. Blumer, intend to undertake this task. Both are organic 
chemists and engineers, and with developmental work in view are now 
in Belgium studying the latest methods. Captain Adcock writes: — 
^^We have studied and are studying the latest methods at Grasse, and 
before our return will have had considerable experience, besides passing 
through a school of herb-growing in England.’’ He hopes from research 
work he and Lieut. Blumer are engaged upon to soon get some useful 
results from essential oils in the matter of dyes. 


BROWN COAL IN GERMANY. 

Lieutenant-Oolonel (Professor) David, having visited the brown 
coal fields of (j(^rrnany, states — The Germans have devised a very 
clever arrangement of furnace construction, disposition of firebars, and 
control of the hot gases of combustion, so as to st^cure the absolute 
maximum of efficiency -and power. The drawback presented by the pre- 
sence of so much water in the coal is overcome by allowing the coal to 
travel slowly down inclined chutes, where, by the operation of hot gas<‘,s, 
the moisture is extracted before the coal reaches the furnace. Nothing 
is wasted, for the gases used for desiccating the coal are re-admitted to 
the furnacti. The steam generated acts direct on the largest turbines 
I have ever seen. I'lie turbine shaft drives a generator which produces 
50,000 kilowatts. T saw scweral of these large turbines at work 
in one great <‘ngine-room. It was a most im[)ressive sight, ajid 
in view of the difiieulties of handling tliis brown eoal material, which 
so many nations would have luglected to usi^ altogether, I cannot help 
wondering how it has been given (o ns to conquer a people wliich had 
mastered so difficult -a })rohlem and applied the highest ])rin(.*iple.s of 
science to the full utilization for arts and manufactures of this natural 
])roduct.” 


PRODUCTS OF SEAWEED. 

^‘For the past few years,” says Nature. Swedish seaweed has been 
coveted by the Germans, who, by chemical treatment, made it into 
fodder, and also extracted valuable chemical products from it. A 
number of experiments have been made at Stockholm, according to the 
Sremka Baghladet for 12th May, and it has been found that by dry 
distillation of 1 kg. of dried seaweed the following substances can he 
extracted : — 30 to 32 litres of illiiiiiinating gas, 43 per cent, of carbon, 
45 per cent, of distillates (acetic acid, methylated spirit, formic acid, 
acetone, &c.), 14 per cent, of salt (sodium sulphate, potassium sulphate, 
potassium chloride), also iodine, bromine, a .very aromatic tar product, 
and carbolic tar (creosote) — an excellent preservative of timber. A 
factory is about to be started by the Focus Co. to take up the conversion 
of seaweed on -a large scale.” 


EUCALYPTS IN EUROPE. 

Dr. L. De Launay, in the issue of La Nature for ISth May, describes 
the efforts of a French cornpany to cultivate the eucalyptus and pine on 
a large scale in the Penarroya district of Spain (on the borders of 
Cordoba and Ciudad Real) for the production of paper pulp. At first, 
the geological conditions of this region were not considered favorable 
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for iutensive afforestation, but ex'i)eriment showed that the two woods 
mentioned would yield satisfactory results under proper timtment. The 
results are justifying expectations, and it is hoped that the once barren 
region will in a few years rej)ay the time and money spt^nt in developing 
it. The wood will be used for pulping, pit-props (there are mines near), 
and for the distillation of acetic acid, &e. 


An Inter-State Structural Steel Standardization Conference has 
been convened by the Director of the Bureau of Commerce and Industry 
for 1st July, in Melbourne. 

o 

Hon. Walter Kingsmill, M.L.C., Chairman of the Plant Acclimatisa- 
tion Committee, has forwarded sample of cotton grown by Mr. C. C. 
Lawrapee, of BrucC Rock (Western Australia), in a rainfall of 3.65 
inches. The cotton grew to an average height of 2 feet, with an average 
of 18 bolls. 

o 

A proposal has been made that the Institute should endeavour to 
arrive at a standard specification for cement throughout the Cominon- 
wealth. The matter is now under consideration. 

o 

Considerable difficulty has been experienced in obtaining the services 
of a qualified man to carry out research work into white clays at 
Ballarat. 


If we mre to prove ourselves fittest to survive in this 
mrmmt struggle we must walk with science hand in hand. 
We must seek its aid in order to achieve victory* we must 
enlist Its services In order to prepare to meet the conditions 
which will arise after the war. * 

-W. M, HVGHBS. 





EXPERIMENTAL WORK IN PROGRESS. 



Life History This is being carefully followed up by skilled investi- 
of gators at the ITniversily grounds in Brisbane, and at ex- 

Gattle Tick, periinental stations at Woolooga and Toowoomba. The 
main object of the work is to detormimi the length of 
time taken by the tick to pass through its different stages. 
This has an important bearing on the (piestion of 
quarantining infected animals. 

Sheep-fly Investigational work is being carried out at Wooloon- 
Pest. dool, near Hay, in New South Wales, and at Dalmally 
Station, in Queensland, and large numbers of parasitic* 
wasps, wliich dc^stroy the pupfe of the sheep-fly, are also 
being bred and distributed. The New South Wales and 
Queensland Governmemts are co-operating. 

Castor Oil Forty acres arc^ being grown in an experimental way 
Beans. at (^)(‘katoo, in Victoria. Different vari(‘ties are being 
tested for productivity and oil content, and swds are 
being collected in Queensland for further experiment 
next season. 

Utility of A large number of different samples, of clays are being 
Clays. tested at the Geological Survey Laboratory, Perth, 
in order to discover which of them are most suitable for 
industrial purposes. Much yaluable assistance and 
advice is Inking given to persons engaged in the industries 
concerned. 

Worm Nodules An endeavour is being made at an experimental sta- 
in Cattle. tion at Kendall, New South Wales, to discover the 

means by which this disease is transmitted. Valuable 
progress has been made, and if the experiments prove 
successful, it may be found possible to control the 
spread of this disease. 

Cattle Tick Investigations are being initiated in Sydney into 
Dips. cattle tick di]) formulse, and the effect of different dips 
upon the cattle treated. The New South Wales State 
Government is co-operating and bearing half the cost. 

WldteAut The New South Wales Department of Agriculture is 
Pest. co-operating with the Institute on a £1 for £1 basis in 
' . ' an endeavour to prevent or minimir.e destruction by 

white ants. 
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Forest The Institute is working with the New South^Wales 

Products* Forestry Commissioners on research work connected 
with forest products, each authority hearing a moiety 
of the cost. 

White Clays likely to be suitable for the manufacture of 
Earthenware, white earthenware are being tried out at the Ballarat 
School of Mines at the expense of the Institute, which 
is also ])rovidin'g portion of the necessary plant. 

Posidonia Exhaustive tests have been conducted by the Institute 
Fibre. in co-operation with Sydney Univerjsity and the 
Sydney Technological Museum as ' to the economic 
value of this marine fibre, which is found in large 
quantities round the coasts of South Australia. Valii- 
, able results have been obtained, and a report of the 

work is in the printers hands. 

Grass Tree. At the Adelaide University Chemical Laboratory in- 
vestigations are in progress witli a view to the commer- 
cial utilization of this plant. 

Seed Scientific researches are being made calculated to 

Improvement, lead to an improvement in the seed sown in the Com- 
monwealth for the cultivation of cereal crops. The 
actual work is being done in each of the chief agricul- 
tural States. 

Mechanical Initial laboratory tests liave been completed, and a 
Cotton machine on the suction principle has been constructed 

Picker. with a view to carrying out a larger scale test. The 

most suitable varieties of cotton for harvesting by 
mechanical means are now being grown in Queensland. 
Dry weatlicr, hoiwever, is likely to cause the loss of a 
season. 

Bedgnm as Kino from the Western Australian red-gum is being 
Tanning experimented with at the Perth Technical College and 
Agent. at a local tannery. 

Standardization. Preliminary work has been carried out both as regards 
standardization of electrical power generating and disr 
tributing systems and structural steel sections. The 
latter work is being done in co-operation with official 
bodies in England. Steps are being taken with a 
view to the formation of a Commonwealth Engineer- 
ing Standardization Association. 

Imperial Negotiations are now proceeding between the Insti- 
Mineral tute and tite Imperial Mineral Resources Bureau 

Besoutoes. wliibk are likdy t& lead to the Institute’s undertaking 
&e work of compiling a survey of the mineral r^urces 
.. of the Oommou'W^li,. This yrork is being earried out' 

as part of the Imperial War Beoonstruotidtu 

of A catalogue muhreciag the "whole of tiie fi mft hrifie 
. BoiehtiBo periodicals to he fohud in the various lihraiiiHt of the 
y T«tiodlci]i. Com^hweali^ is nhw almost eo^let^ , and wQl he 
■ /piildiailied /or ythe'^h^fedt"<of'Boi^^i^'--Wo*lsers.-/ 
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Electrical A direct current is to be applied to ripened cream, and 

Sterilization milk is to be sterilized in thin sheets by actinic rays, 
of Cream The work is being done at the Randwicfc Tramway 
and Milk. Workshop. 

Weights A Oommitt^ee is inquiring into the whole question of 
and the Acts and regulations in force in the several States 

Measures. relating to weights and measures, with a view to bring- 

ing about some degree of uniformity, which is essential 
for proper development in the local manufacture of cer- 
tain weighing and measuring machines. 

Power Experiments are Ixung carried out at Melbourne 

Alcohol. University Engineering School to test the efficiency of 
alcohol as a fuel in different types of internal combustion 
engines. 

Mangrove Inve-stigations have been carried out at Brisbane, 
Tanning. and a successful method of overcoming the decolouriza- 
tion problem has been devised. The Committee is pre- 
paring speciimms of mangrove ftanued leather, and is 
completing the .preparation of its report. 

Road A Special Committee lias prepared an outline of a 

Materials. scheme for the organization of a Commonwealth 

laboratory to carry out experimental research on road 
materials and on standardization of methods. 

Kelp. The question of the coiuinercial utilization of kelp 

is being investigated at Hobart. The main products 
obtainable are potash 'and iodine, but a n<*w product 
has 1x^11 ohtaiiu^, which can be turned in a lathe and 
polished, and is suitable for making insulators, buttons, 
and various other articles. The Committee is engaged 
in preparing its final report on the work. 

Native Grasses An Inter-State Committee is at work with head- 
and Fodder quarters at Sydney on the collection, propagation, 

Plants. improvement, and cultivation of the most promising 
indigenous grasses and fodder plants of xVustralia. 

Fuel Economy. A Committee has been appointed to make recom- 
mendations as to what steps should be taken to promote 
a more economical utilization of fuel, ©specially of 
black coal, in Australia. 

Bureau of The nucleus of a scientific and technical library has 

Information, been established, and every week a considerable num- 
ber of requests for information is being received and 
dealt with. 

Improved Systematic experimental work is being carried out 

Tanning by ^the Institute at Sydney with a view to the deter- 
Pfooesseft. mination of a standard and scientific method of 
tanning under practical conditions. 
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St. John^s The Imperial Bureau of Entomology, London, is 
Wort. carrying out preliminary investigations for the Insti-^ 

tute on the subject of insects which feed on and destroy 
St. John’s wort. 

Viticultural In collaboration with authorities at Mildura and 

Investigation. Merbein (Victoria) and Curlwaa (New South Wales) - 
the Institute has initiated systematic experimental 
work into pathological and entomological problems, 
and into various physical and chemical questions relat- 
ing to cultivation under irrigation. 

Prickly Pear. A complete scheme for investigating the question of 
the destruction of prickly pear by insect enemies has 
been formulated and approved by the Commonwealth 
and Queensland Governments. It is hoped that the 
New South Wales Government will come in at an early 
date. 

Cotton Parcels of sc*ed of the most suitable varieties of 

Growing. cotton for cultivation in Australia are being obtained 
for experimental purposes from the United States of 
America Bureau of Plant and Industry, Washington. 

Papua. Steps are being taken for the formation of a Papuan 

Development Committee as a branch of the Institute, 
with a view to the development of that territory’s 
resources. 

Phosphatic A Special Committee ha.s been appointed to investi- 
Socks. gate the local phosphatic rocks of Australia, particu- 
larly with a view to the discovery of means for 
increasing their " availability,^^ as well as to determine 
their ac?tual value as fertilizers in an untreated condi- 
tion. 

Laboratories. A large amount of attention and time has been 
devoted to the consideration, in a preliminary way, of 
the laboratories to be established when the hill for the 
permanent Institute is passed- 

A Committee in Western Australia, representing the 
Commonwealth and State Governments, as well as 
pastoral interests, is completing the formulation of a 
scheme for the eradication of the cattle tick in that 
State. 

Experimental work is being carried put at Melbourne 
in regard to the methods of manufacture of the most 
important ferro alloys, especially those used in the 
manufactute of high-sp^ tpoi Steel. 

Investigations are being carried out to determine the 
prinaiplps which have ciused the erratic localieation 
of the gold shoots in tho quarts rWsV and thus, among 
pther things, to cost of deep pTospecting. 

Bz V ■ ■' 
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Alcohol Engines. 

STARTING FROM COLD: THE PROBLEM SOLVED. 

By W. N. KERNOT. 

One of the first matters to which attention was given by the Special 
Committee on Alcohol fuel and Engines was a thorough examination 
of all available literature and reports on previous investigations and 
tests which had been carried out in Europe and the United States of 
America on the use of alcohol as a fuel. Thase reports showed that 
one of the greatest difficulties which had prevented the more general 
adoption of alcohol as a liquid fuel was that internal combustion engines 
could not be started from cold on alcohol, that is to say, some preheating 
device was necessary, or else the engine had first to be started and 
warmed up with some other fuel, and then switched on to alcohol. 

In the early stages of its work the Committee was inclined to the 
view that the engine problem was the most important question to be 
solved before fllcohol could he utilized in Australia extensively as n 
liquid fuel. It appeared that if an engine could he devised to start and 
run efficiently on alcohol, the other problems, Le,, the production of the 
alcohol and its denuturation, wwld be readily solved. The experiments 
which have been carried out show, however, that the engine problem 
is a small one compared with the questions of the production of alcohol 
on a large scale and of its denaturation.* Not only has it been 
thoroughly demonstrated that alcohol can he used successfully in 
internal combustion engines, hut it has also been proved beyond doubt 
that the difficulty of starting from cold has been overcome in a simple 
and effective Tnauner. 

According to the information given in the reports of the experi^ 
inents in other countries, all previous investigations in connexion with 
the utilization of alcohol as a power-fuel in internal combustion engines 
were carried out in engines having initial cylinder compressions of from 
60 to 200 lbs. per square inch. The available data and records of the 
experiments failed to show that any field, either above or below that 
range of pressures, had ever been explored. Tests were made with 
various types of engines at Melbourne University and at Messrs. H. V. 
McKay^s works at Sunshine. Mr. Ralph McKay found that, though 
the engines could not be started from cold on alcohol, the unexploded 
charge issuing from the exhaust could he ignited with a hot bar of iron 
or the flame of a candle. This fact, taken in conjunction with the fact 
that the reports on previous investigations in other countries indicated 
that no research had been done with pressures below 60 lbs., provided 
the incentive for prosecuting investigations below that pressure. 

For the purpose of the investigations, a single-cylinder engine, 
having a bore of 3 inches and S^-in. stroke, was selected. The connect- 
ing rod tras adjustably arranged to pi^vide a means of shortening or 
extending, in order to obtain any desired degree of oompresaion, the 


• S«e Xo, ** Powr-Alcohol : rropoeals tor its Production and Utiliseation in Au^iralia.” 
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intention being to work from 60 lbs. per square inch down to atmo- 
spheric pressure. The engine was. equipped with a high-tenision 
magneto, and, instead of using a carburettor, the engine was primed 
through the priming valve on the to-p of the cylinder. In all the experi- 
ments, ordinary methylated spirit was used. 

The compression was gradually reduced, and attempts were made to 
fire .the charge. The first indication of any success was a muffled explo- 
sion at 43 lbs. compression. At 37 lbs. compression the engine gave 
some distinct explosions, and at 34 lbs. fired regularly. The best results 
were obtained between 35 and 25 lbs. per square inch compression. Sub- 
sequently, it wias found by further experiments that the best way to 
reduce the compression was to control admission of the air without 
altering the length of -the connecting rod. 


POWER-AiCOHOLt STARTING DUGRAMS. 
(Kdly and! Lawit Eafin^ s 6-ia.) 

280 tbs. 



Dufrain 1*— Primiat Cliftrg«* See. Alcohol* 


28 Zf( 2 s 



Diotram 2.— Pfimiiis Chonc^ lOcc. AlcoM* 


The next test was made with a fouTr^cylinder tractor engine, having a 
4jhin. 'bore, 6|-in. stroke. In this experiment a plug was placed in the 
air-intake pipe. The engine, being primed with alcohol and cranked in 
the usual manner, started easily. 

A lur&^ trial was then made with a 26 horse-power Tauxhall oar 
equipped wi& a White and Poppy carburettor. A leather disc was 
puusea oyer the air intake on the carburettor, the engine wae primed 
with methylated 8|nrit through the priming cocks, and, by crank- 
^ four cylinders were started without This was all 
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a^ceoiri'plislied in the apace of a few minutes. The engine in this cax 
was then primed with whisky, and also started, but it was found that it 
did not run regularly. For a road test, a tank for carrying the methy- 
lated spirit was placed on the car and connected to the carburettor. The 
leather disc was punctured to allow sufficient air to he drawn to procure 
the correct mixture. Although this arrangement was of a rough nature, 
it scjrved the purpose readily, and a satisfactory run for a fe>v mil(»s 
was obtained. 

Since the above experiments were carried out, tost;s have been con- 
ducted, through the courtesy of Professor Payne, at the Engineering 
Laboratory, Melbourm* University, on starting commercial petrol 
engines on alcohol from (iold, with the following results: — 

(a) Kelly and Lewis'- engine (made in Melbourne), single 
cylinder, 44-in. bore, 6-in. stroke, fitted with Zenith car- 
burettor, magneto ignition, speed 570 revolutions per 
minute, four-stroke cycle, about 6 Ihll.P., with water cool- 
ing. This engine was regularly started from cold on 70 
consecutive mornings without fail at the first attempt, the 
atmospheric temperature being as low as 9 deg. 0. 

(/>) Oth(‘r engines started from cold include the following water- 
cooled makes: — ‘^Sunshine,” Ford,^^ ajid Perry,’’ and 

the following air-cooled types: — ‘M^ex,” “ Powcrplus,” and 

Precision.” 

(c) The best results as regards facility in staiting from cold are 
obtained under the following conditions: — 

1. The throttle must be a good fit, but not quite air- 

tight. 

2. The extra air sup])ly, if any, must be eompleUdy shut. 

.‘1. The engine should be primed with a small quantity of 

alcohol. 

4. It is advisable to draw the ])riming charge into the 

cylinder by slowly ])ulling the engine round; this 
method distributes the priming charge well over the 
inside of the cylinder. 

5. On rotating the starting handle at a fair rate, the 

engine picks u]) on the third or fourth compression 
stroke. 

The starting diagrams sliown above were taken in the Kelly and 
Lewis engine referred to in paragraph (a). In the first diagram the 
engine was primed with 5cc. of alcohol. This quantity appears to 
have been evenly distributed and volatilized in the cylinder. In the 
second diagram a priming charge of lOcc. was used. It will he seen 
that the graduation from the highest pressure (282 Ihs.) is uneven, 
indicating that there were apparently small quantities of alcohol in 
the cylinder not volatilized at the first compression stroke when explo- 
sion took place. In both cases the engine started at the fourth com- 
pression stroke. 

In conclusion, it should be pointed out that the same results are 
obtained, as regards starting from cold, whether absolute alcohol or 
ordinary methylated spirit is used. 
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A Forest Policy for Australia. 

By C. E LANE-POOLE.* 

(I) 

Of the many national assets that together we are wont to call our natural 
resources, there are few w'hich hold so important a place in the economy of the 
nation as the forest. It dilTers from most other resources because, though under 
unsound management it certainly is exhaustible, it is nearly always replenishable, 
while, if it is utilized on sound sylvicultural jirinciples, the forest iK^comes an 
inexhaustible asset. It is customary to look upon the mineral fields, be they 
gold or })ase metals or coal, the mother of industries, as the most valuable natural 
resources of the nation. Yet the mineral fields are all exhaustible, and a time will 
(•om(‘ when the last ounce of gold and the last ton of coal will have been won from 
the soil. In this thc^ mineral Helds difler essentially from the forest. The actual 
wealth of a mine may be regarded as a finite quantity, while the wealth of a 
forest is infinite. vSo long as tlie commercial profits of the under taking are to a 
large extent utilized within the boundaries of the country, the work of winning 
the mineral from the ground is one which may well be left to the unrestricted 
activities of private enterprise. It is to the advantage of the nation to reap the 
whole golden harvest and utilize the wealth it yields to develop the commerce and 
industries which must follow' in the wake of the mining industry. With the 
finest the position is entirely dilTenmt. It happens all too frequently that 
forests are handed over to a [irivate individual or to a company who treats it 
as one w’ould do a mine, reaps all th<‘ crop, and leaves the area devastated and 
useless. Private commercial enterprise knows no other motive than private gain; 
it sees iio further than the profits of to day. If it looks forward at all, it is only 
a.s far as the time taken to write olT its depreciating assets. The forests in such 
hands are naturally doomed; and so it is that no nation that has given the matter 
thought has allowed its forests to fall into the hands of the private individual or 
('orporation. * 

From the earliest times the forests have been regarded as tlie property of the 
community in general, the reason being that the forest is an everlasting source of 
wealth, and is not the property of one generation alone, hut of the nation for all 
time. The Romans were quick to realize this fundamental principle, and 
Justinian’s Pandects lay down that the cutting of the coppice must be conducted 
by the tirnljermen as by the father of a family {tticuf pater familias caedebat)^ and 
the large timber trees were to be reserved for the State’s usc.t The ctunmunity could 
utilize’ the timlxir crop, but in such a manner that those who followed after them 
would find a supply sulficient for their needs also, and they again would leave 
ftuflicient, and so on down the ages, the forest would continue to yield its unfailing 
crop of timber. The early laws differ only in degree from those that are in force 
in the forests of Kurope to-day. The basis of all methods of forest management 
is the same> viz., a restriction of the cutting so as to assure a continuity of 
supply. 

In addition to the obvious value of timber, which has lieen felt from the begin- 
ning of time, the forests were found to have anotlier value, which was almost as 
great, and this is their influence on the surrounding conditions of climate, water, 
and soil. Forests exert a beneficial influence by reducing the extremes of heat and 
cold, they increase the precipitation tfj a slight extent, while in mountainous 
country they act as great water storers. holding up the surplus of water which 
falls from the sky and letting it out slowly in the form of springs, so maintaining 
a contant flow in the rivers of the plains. The devastation wrought in the forests 
of the Alps and Vosges by graziers was followed by such appalling results that 
France learned a lesson never to be forgotten. Erosion of the hill sides, formation 
of torrent^, destructive floods wiping out whole farms and villages were some of 
the results. The destruction of the forests of xVlgiers and certain other parts 
of Africa and Asia has been followed by the invasion of the desert sands, and vast 
.areas of agricultural land have been rendered unproductive. Had Justinian’s law 
been followed, and the cutting conducted as though by the father of a family, 
.ihen they would only have cut what the forest would have replaced, and none 

* Diploma d« Nttticnieile des Kadx at FoiSta, Kanoy ; Conservator of Forests, Western Australia. 
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of the disasters would have followed. Instead, France is spendintr millions on 
her Keboisement des Montaignes, and in Algiers recourse is l)eing had to the 
planting of Australian eucalypts to restore the forest conditions and stem the 
invasion of the desert. 

With the knowledge of the true r6le of the forest there came the realization 
in many countries that the area of forest still remaining was inadequate for the 
needs of the community. I'he result was that the cutting laws were made more 
restrictive, and the tending of the woods became an urgent necessity. Colbert’s. 



VICTORUN FOREST, NAYOOK DISTRICT, WEST GIFPSLAND. 


cry, **La France perira faute de hois/* led the way in that country towards the 
adoption of a sound forest policy, with the result that France did noi perish 
through lack of wood, but her forests went far to enable both her own countrymen 
and the British to defeat the Germans. Sad inroads have been made into the 
forest wealth of France since 1914, and her forest working plans have been broken. 
Without those forests it would have been difficult, if not impossible, to keep the 
Allied Armies on the Western Front in the field. Colbert was follow^ by other 
foresters; and all the nations who were not actually on the threshold of their* 
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d«volopuu>iit took ste]>a to reserve what forests they possc'ssed for tlie natioiml 
good. The eult of forestry became slowly rec,ogTnse(l, and the care of the forests 
became the charge of skilled men, whose duty it was to stand between the timber' 
man and the nation and apportion the timber crop in such a manner as to l)oiielit 
the whole community for all time, and not only the pres(‘nt day converter of the 
wood. The forester laid down working plans for the management of the forests, 



FELLING JARRAH. WESTERN AUSTRALIA. 


Owiat to Bufh Firet and th* Attacks of Borinf Boetlos it is ofton aocossary to long butt these trees. 


and these were based on sound sylvicultural principles, and extended over long 
periods. The plana restricted the amount of timber that could be felled annually, 
and the amount permissible was, of course, the possibilitc^ or the quantity 
that the whole forest would grow in a year. The position of the felling section 
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for each year was fixed; the operations necessary to asstire the regeneration and 
proper growth of the beat apecies on the cut-out areas were laid down. In this 
way a maximum of forest produce was assured ; and yet only the forest interest 
was cut and utilized, the forest capital remained intact. Jii tlie utilization, waste 



TIMBER COUNTRY AT NAYOOK, VICTORIA. 


was, as far as possible, eliminated, wbicb was a com|)aratively easy matter with 
a large timber-using population to cater for. 

Yet, Avith all this cari' and forethought, a country likt‘ France soon found 
itself unable to supply its own needs in timber, and was forcinl to import large 



PILES AT ADVENTURE BAY iTASMANU) READY FOR TRANSPORT FOR ADMIRALTY 
HARBm W(»KS AT DOVER (ENGLAND). 


(iuantlties. Germany, too, who had perfected a particularly fiiie, if somewhat 
rigid, forest policy, and who possesses no less lhan 30,000,000 acres of forest, has 
lialso been obliged to rely on imported wood to make up the deficiency of her local 
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supplioH. There arose the question then of how ffreat an area in comparison to 
the total area of the country it is necessary to keep under forest for the supply 
of timber for the ‘general needs of the eominunity. IliivS matter has l)(^en 




No. 1 STATE (WESTERN AUSTRALIA) SAW-MILL NEAR MANJINUP. 

Output 30»000 super feet per day. 

thoroughly investigated, and it has been laid down that an area of forest equal 
to one-quarter of the total extent is the bare minimum necessary in a well- 
4evelop^ country. There are not many countries that possess this proportion of 
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forest to-day, forest policies in most instances liavinj]f come too late to save the 
necessiiry area. The result has been that most of the older countries have become 
lar^e importers of timber, and are dependent on two sources of supply. Coun- 
tries like Russia and Scandinavia, that have an excess of forest, and countries 
which hav’e not reached their full development, and where forests, in consequence, 
are lar^e in proportion to their population, such as Canada and other British 
Dominions, also c(mritries aloiij? the West African coast. 

In those British Dominions, where forests occurred in large areas they were 
naturally regarded by the early pioneer as obstacles to setthmient, and were in 
most instances greatly destroyed before a market for the timber was found. 
When an outlet was discovered, and saw -mills and the lumbering business gene 
rally came to established, the young nation, that had always regardecl the 
forests as its natural enemy, very naturally welcomed this means of clearing the 
land. The mills were to be the forerunner of settlement, and evt*ry enccuirage- 
nient was given to the lumher company to take up large areas (d forest and dcvelo]> 
an expo, It trade. Concessions were granted on terms which we to-day can only 
regard as most generous; leases were taken hy the saw-miller on a practically 
peppercorn rental, and he was regarded almost in the light of a philanthroj)ist. 
Kveri to-day the larger milling companies still take up tin* attitude that they 
have been, and are, the saviours of the State, and have done it an incalculahh* 
benefit through the clearing of land, the circulation of money in wagess, and t!n‘ 
purchase of produce. ’ In reality, such concerns have destroyed a large proportion 
of the national wealth hy forcing an oxjiort market for the timber before the local 
demand had grown sufTiciently absorb the smaller sizes and other timber not 
ordered from overseas. Siudi timber, through lack of any loeal market, and tlu‘ 
impossibility of staekiiig and .storing it, has been burnt. The saw-millers of tlu^ 
Dominions were not slow to seize on their opportunities, and soon it was not a 
ease of cutting timber on agricultural land to assist land settlement, hut cutting 
timber anywhere and everywhere. Their road was made easy for them, for the 
pioneer population continued to encourage them, until finally they became so wtdl 
established, and wielded so strong an influence with kK*al (loverninents, as to make 
their position unassailable. 

The forests were treated as mines, whose wealth is exhaustilde ajid not n‘ 
plenishahle, and the science of forestry was lost sight of in th(‘ endeavour to saw 
up all the crop in sight. It was often argued, and is to-day in K(‘w Zealand, 
that the local timbers grow too slowly, and are not worth any form of conserva- 
tive cutting, but recourse must lx? had to exoti<;s. Instead of ascertaining the 
actual groAvth per acre per annum of the forest, and allowing that (piantity of 
timber, and that only, to be cut, the w'hole forest was attacked, and the c;rop reaped 
as quickly as possible. The unfortunate part is that the saw-miller, in his 
inroads on the virgin forest, only takes the best of the crop; he chooses all the fine 
grade mill logs, all the straightest piles for harbor w^ork, and cleanest poles for 
telegraph and other purposes. He leaves tlie forest in a deplorable state; the 
percentage of over-mature and dying trcios, which in a virgin forest is always great, 
is naturally increased; while the best of the timber, which should have made the 
future forests, goes in piles and poles. The fires following the logging opera- 
tions are a further menace, and it is often the case that whole forest regions 
have been destroyed through this cause. Thus, while we see the older countries 
embarking on a policy of careful utilization, under which the forests yield a 
perpetual crop of timber, the young countries, i)rofiting by the older ones’ need for 
lumher supplies, embarked on a system of reckless exploitation. 

Tlie unassailable position of the saw-millers in these new countries continues 
only so long as the timber supply lasts. As soon as there is evidence of the end of 
it being in sight, then the anxiety of the community is aroused, and steps are 
taken to remedy matters. Countries suddenly wake up to the fact that tlie 
resource which they had looked upon as inexhaustible was practically exhausted, 
and that areas of purely forest country, unfit for any form of agriculture^ 
had been laid waste and rendered sterile. When this stage is reached, the 
community frenziedly attempts to remedy matters. It demands of its Govern- 
ment a forest policy, and it, as a ruk, gets some sort of legislation entitled 
a Forest Act. A perusal of the history pf any of the timber States of the 
American Union will show in its successive stages the evolution of forestry 
First, destruction of forest for farming purposes; next, destr^ction of the 
forest by the saw-miller; finally, exhaustion of the forest and the birth of 
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forestry. ..Tlie forest policy, that is the natural sequence of the. community’s 
desire to make up for past misdeeds and restore once more the forest heritage 
is naturally very expensive to carry out. The forests may have been so cut 
out that pianting has to be resorted to, forest land may have to he purchased 
from the owners who were granted it in the bad old days, and always the sylvi- 
cultural operations to be carri(*d out are expensive. Had only the forest policy 
been inaugurated early in tin* saw-milling days, then tlie forest regeneration work 
would have gone hand in hand with the logging o})eration8; the saw-miller w’ould 
bear the cost; the royalty, lease rent or stumpage due, whatever it may 
have been called, would have amply paid for such work, and would 
have left a handsonn* enough profit for the. Treasury. The industry 
could at that time have been made ])ermanent, and all the horrors of the deserttHl 
mill townships would have been avoided. Instead, the country only wakes up to 
the fact too late, and the community must of necessity dive deep into its pocket 
if it is to make good the wastage of the past. In many castes the reforestation 
is so expensive a scheme as to give the Government pause, and often it is aban- 
doned, or some sop is thrown to the people in the way of a nursery 
for raising trees for free distribution, or a law is added to tlie statute-book 
absolving farmers who plant trees from taxation on the portion of the land they 
have planted. 

Australia’s forest history has been on the same lines as other English-speaking 
<*ountrii‘s. She dilTers from (.anada only in the degree of the destruction she 
lias wrought and in the fa(d that her forest heritage is the smallest of any country 
of h(*r size. In certain parts she has reached .such a stage of destruction that she 
ha.s heen forced to adopt a forest policy, in others she still continues recklessly 
to d(.‘stroy. Where the timber area was least of all originally, viz., in South 
Australia, forestry has been longest established. Victoria, with its rapidly- 
growing population and exhausted forests, came next, tlnui New’ South Wales. 
Qu(‘eensland alone would .seem to have adopted a policy before the exhaustion of 
her forests — she has only a skeleton Act to help the forest authority ; but, in 
spite of this, she has broken away from the groove of the other States by estab- 
lishing the sale by auction of her timber in short saw’-niilling permits, and by 
abolishing the licence system. Western Australia groans under the burdiui of 
700,000 acres of timber t*oncessions and leases, and an export trade whitdi means 
the prostitution of some of tlie finest hardwoods to such a degraded use as 
sleepers, and the annual destnietion of over oOO.OOO tons of sound timber at 
the saw mill fire chutes. Her forests are not yet exhausted, and she has an Act 
which, with thci natural termination of the lea.ses and concessions in tlie near 
future, will enable her to put her forest house in order. Tasmania is still frankly 
destroying her forests; and this is again only natural, as she is tln^ one State of 
all the C^mimonw’eallh group which is primd fade a forest country, and her 
proportion of forest to other land is greatest of all. 

{Tu he r.oHcliided.) 
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Bureau of Information. 

SERVES A USEFUL PURPOSE. 

Ill tlio original report of tlie Coiifereiufe eonveiied by the ]*riine 
Minister in January, 1916, when the scheme for establishing a Oonmioiv 
wealth Institute of Science and Industry was first definilcJy launched, 
a recommendation waa^niade that until the permanent InstituU* is (*.stab- 
lished an Advisory Council should be appointc.'d ])articularly to (*arry 
out two specific objects, one of which is as follows: — 

The collection of industrial scientific information, and tlie founda- 
tion of a bureau for its dissomination amongst those iuigagcd in 
industry.” 

As a first step in the direction of creating the .Bureau of Informa- 
tion, a Science Abstractor was appointed in July, 1916, who, though 
primarily engaged in preparing reports and abstracts for the immediate 
iisf* of the executive committee, devoted his remaining time to compiling 
a card index of information likely to be useful in tin* work of the Bureau. 
With the very limited stall a vail able, ^thc progress made in this work was 
necessarily somewhat slow. Moreover, until the Institute recently moved 
into its new offices, no proper provision could Ix^ made for slndving 
accommodation for the books and reports which liad l)con collected ami 
indexed. Suitable accommodation has, howeviu*, now been ]>rovid(‘d, and 
a Librarian and Cataloguer have been appointed, the former as a joint 
officer of the Institute of Science and Industry and thti Bureau of (\mi- 
meree and Industry. The nucleus of a scientific and techui(‘al library 
has now been established, some 2,500 books having been indexed and 
catalogued, in addition to hundreds of 2 >amphlets and bulletins. 

Towards the end of March last an announcement was made by llie 
Minister for Trade and Customs (the Hon. W. Massy (Ireene) to the 
effect that the necessary preliminary work in establishing tlie Biin^au 
of Information on a small scale had been completed, and that the insti- 
tute was prepared to receive from manufacturers and ])ersous engaged in 
primary industries requests for information and advice on scientific 
and technical (piestions. Since that date a large number of requests for 
information on a wide variety of subjects has been received and 
answered. Among them the following may be specially mentioned: — 


Subject. 


Infomation or Advice Dcaired. 


SPEAR GRASS TREK 
(Xanthorrhea hantUU) 

DOLOMITE 

WOOLLEN MILLS 
IRON MOULDERS* SAND.. 

SALT 

ARTESIAN WATER SUPPLY 


I ST'Ccimen sent for Identification and infomiiition as to utlHza* 
I tlon for fibre or paper-pulping purix)ses 

Method** of preparing and using ground burnt dolomite for 
lining cupola furnaces 

Machinery required for woollen mills, with estimates of cost 

Possibility of obtaining suitable sand from deposits In the 
vicinity of Shepparton, Victoria 
Technology of processes for manufacture 
Bibliography 
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IlEQUESTS FOR INFORMATION — rontinufd. 

Sobjt*(‘t. Iiiforiiuition or Dfsirotl. 


VA(’('A (iVM 

TUhKS 

FKbSPATHOIl) K()(’KS .. 

PKAMJ'FVS {ArarhU Jn^pogaa) 
5HKKJ* DIPS 

OCHKMM AN7> KAOIJM .. 
PA HI I'M (’ARhONATK .. 
MAMIKOVK PAKK 
WANGKOVR UAKK 

DllIKI) I' U PITS .. 


.. Information re^ardinij pnajiiction exports, iif ilizntJon, an<l 
where 9 Ui>i>lies obtain.‘i))ie 

Proeessesi for manufacture of small iron tubes for M’atrr, iias 
ami low-pre.ssure steam 

. . . OiTiirrenco in Australia and methods of treatment, for extrac- 
tion of pot i.sh salts 

Snifattility for cultivation iug|ItiNt ralia and methods of cultiva- 
tion 

Analyses and nro<*e.sscs for manufacture of vaTious classes 
of dips 

Advice as to purpose for whicl) they <‘an he utilized. \ altie. c. 

Information as to wlielher obtainalde iii Australia 

Decolourisation mctho<ls 

lltilization of spent bark for corrottinu work in paint mami- 
lucture 

Analyses and nutritive ^anles 


ATJ’NJTK 


Analysis of on* and advice as to suitabliity as source of })otash 


KUHTIUPAI. MPTIlon DK 1‘ItOS 
J’KC'l’TNtl Ff)H (HIBS 

JiAPHIT SKl.NS .. 

SPIJMK'H 

QUKIONSI.ANl) Ul'IillFH VfNi: 
{Crf/plofitrgiu (irnndi flora ) 

OTNfiKH .. 

(OfllHnale amrnornum zingiber) 
LKATUFll CLFANIXG MATKHIAI, 

KIIIFBHK’KS 
COPRA .. 

DTRRCT UTII.IZATION OF SUN S 
HKAT 

A hMON I >S . COCO A N CTS, A N I) 

COCOA BFANS 

PENCILS AND INKS 
MAO NFS IT E 

OARHUttATION OF ALCOHOL 


tJcneral inlormation 

Suitability as raw material for inanufai’turc of line gelatine 

l•‘ertilizill}^ effect 

Advice as to possildlity of iitilizatioii as source of nildicr 

Suitabilit> for cultivation in Australia, information re pre-erva- 
tlon, A c. 

Analyses .and methods t)f mainifacturo of liquid suede-leather 
(leanerN 

Tests as to suitaldlity for various temi>eratnrcs and purjiosefr 

Method.s of ^IryiiiK ami curirn^ and of extract iipz ni! 

,Mt 5 tlio<ls adopted in lOuypt and other countries 

Prospects of larc'e scale «‘iiltivation in Australia 

Au.aiyses and tnelliods of manufacture of copying ink and 
fllliiiR for iiuielihle itencils 

AiiaIyRo.1, purposes for which supplies, demand, used, and 
price 

Bibliography and general informatirm 


It will be seen that a large proportion of tliii inquiries are iii con- 
nexion with the establishment of new industries in the Commonwealth. 
In conclusion, it may be mentioned that in a nuiuher of cases replies have 
been received from the persons to whom information has been sent 
expressing^ high appreciation of the nature of the particulars furnished 
and of the promptness with which they were supplied. There are 
already indications that in more than one case the information furnishcHl 
by the Bureau is likely to he of material assistance in the establishment 
of new industries 
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Imperial Mineral Resources Bureau : Action Taken 

in Australia. 

In April, 1916, the Imperial War Conference passed a resolution 
emphasizing the importance of establishing at London an Imperial 
Mineral Tlesoiirees 'Bureau, the main objects of which would bo — 

(a) to collect and disseminate information regarding the mineral 
resources, methods and treatment, consumption and require- 
ments Olathe Empire of every mineral and metal of 
economic value; and 

(h) to advise regarding action to be taken for the development 
of resources. 

An Imperial Mineral Resources Bureau Committee was established 
by the Minister for Munitions to draft a constitution and a scheme for 
establishing the Bureau. A copy of the report of this Committee was 
sent in October, 1917, to the Commonwealth (xovernment. It was first 
transmitted by the Prime Minister’s Department to Sir John Higgins, 
who strongly supported the proposals to establish a Bureau, and recom- 
mended affiliation between the Bureau and the Common w^ealth Institute 
of Science and Industry. The papers were then sent on by the Prime 
Minister’s Department for the consideration of the Executive. In the 
meantime, Mr. W. S. Robinson had been appointed to represent the 
Commonwealth on the Bureau. 

In April, 1918, a recommendation was sent by the Executive (-om- 
mittee to the Prime Minister’s Department, stating as follows : — 

(a) The Executive considered that the Institute of Scitmee and 
Industry should actively 8upx)ort and assist the Imperial 
Mineral Resources Bureau. 

(h) With that object in view, the Executive contemxdatod the 
appointment of a fully qualified mining engineer, with 
metallurgical experience, to collect and co-ordinate all in- 
formation available regarding the mineral resources, metal 
requirements, and metallurgical processevs of the Common- 
wealth. 

(c) The Executive stated that, Ix^fore taking any active steps in 

the matter, it would be desirable to ascertain whether the 
Imperial Mineral Resources Bureau had any suggestioii 
to make with a view to increasing the value of the data by 
collection and compiling it on some uniform plan. 

(d) The Executive recommended that it should be in direct com- 

munication with the Commonwealth representative on the 
Bureau (Mr. W. S. Robinson). 

Since that ix^commendation was made, the matter has been discusseil 
by the Prime Minister with the Imperial authorities in London. The 
scheme for the establishment of the Bureau was unanimously approved 
by the Imperial Conference, and the Bureau has now been established 
by charter. 

Recently a cablegram has been received stating that the Imperial 
Mineral Resources Bureau requires, as early as possible, a report show- 
ing Australian resources, with detailed information relating to location, 
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quantity, composition, output, mothoda of treatment, &c., as well as 
annual comparative statistics showing production, consumption, exports 
and their destination, im])orts and th<ur sources and prices. It was 
requested that the following classification should Ik? rigidly adhered to: — 

(a) (hirbonac(H)us, including mineral oils. 

(/;) iron and manganese. 

(c) Non-ferrous, 

(d) Refractories. 

(c) Fertilizers, kc. 

(/) Precious stones. 

Phe information required by the Eureau is being colle(*ted by the 
Australian Metals Kxchang(‘ through the State Deparlments of Mines. 
Any ste[>s Avhicli may be found n(?c(?ssary to supplement the scientific 
ami technological infVjrmation available re metallurgical pro(‘esses and 
methods of treatment will be taken by the Institute of Science and 
Industry. 


()R(i AXJ/ATIOiN AND PoWKKS OF El KKAF. 

The Imperial Mineral Resources Eureau, as established uridti' 
(*hart('r, will be (‘ontrolh'd by a governing body consisting of representa- 
tiv(*s of tlu‘ various ])arts of tin* Fmj)ire and of other persons appointed 
by thi‘ Minister of Reconstruction, the representative for the United 
Kingdom being salaried Chairman. The main purposes of the Bureau 
ar<^ as follows: — 

(i) To collect and disseminate information as to the resources, 
[>roduction, treatment, &c., of everj^ miiH?ral and metal 
of (‘conomic value. 

(ii) To ascertain th(» sco]h* of (existing agencies, with a view to 
avoiding any unnecessary overla])])irig. 

(iii) To assist and su])phmient (wisting agencies. 

(iv ) To advise on the develojnnent of the min<‘ral resources of 
the Empire. 

I’he Eureau is authorized to acquire land to the extent of 5 acres 
in any part of the Empire, and such buildings and personal properly 
as may be r(;(|uired; to appoint oftica^rs to carry out the work; and to 
(niter into such arrangements with any Department of the Governiin^i't 
of the United Kingdom or of the (Tovernineni of any part of our Empire 
or of any foreign State as may be desirable with a view to the exercise of 
any of the powers of the Eureau. The Governors Tuay appoint advisory 
(k)Trimittee 3 to advise on any special subject. Four standing (kimmittws 
are to be appointed to deal with — 

1. Tnielligence and Puh I ications. —This Committee is to conceii' 
trate on the collection of statistical and other information, and to 
answer all inquiries. 1 ts w'ork will fall under four heads, viz. : — 

(a) Resources — ^l)y which is meant the collection of informatioi\ 

relating to location, transport, quantity, composition, 
treatment, &c. 

(b) Annual and other Periodical Statistics — dealing with pro- 

duction, consumption, exports and imports, prices, &c. 

(c) Abstracts of technical and trade papers, &c. 

(d) JAbrary and Card Index of technical literature, &c. 
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It will also be the duty of this Committee to prepare the annual 
rej)orts of the Ihireaii. 

2. Up.search ami Prrelopmrnt . — In this instance, the main objects 
will be the improving of current processes as well as the introduction of 
new ones. On application, an expert or group of experts would be sent 
to any part of the Empire to carry out any particular research in co- 
operation with existing agencies there. 

3. This Committee* will collect complete information relativ<‘ 
to the mining laws and practicf* of all ])arts of the Empire and other 
countries. 

4. (tenoral Purposes nnrl E/ar/v/rc.— This Conimitt(*e will deal alniosi 
entm‘ly wit!) such questions as staff, office ])reTnises, and financial r(‘la- 
tions with other institutions, sncli as what charge (if any) should be 
made for information supplied. 

'riie llureau is in the first instanci* to be financed by the Imiierial 
Parliament, but may receive any funds granted by the Legislature of 
any other ])art of the Empire. 


Occasionally, and frequently, the exercise of the Judg- 
ment ought to end in absolute reservation. We are not 
infallible, and so we ought to be cautious. 

—FARADA r. 
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Castor Oil Plant: A Possible New Industry. 

By W. B. ALEXANDER, MA.* 

1. Introduction , — <')asior oil is derived from the .«ecd of the castor 
Ricinus eommunia^ L., which is lK*lieved to Im* a native of North Africa and India. 
Of this plant there are inimerous varieties, which are sotnetiines rejirarded as dis' 
tinct species. 

The castor plant is cultivated as a crop in India, Java, Brazil, and Hie United 
States, and is ^^rown as an ornamental jrarden shrub in mo.st of the warmer 
countries of the world. Jt is also found as a wild or scmi-wild ])lant in most 
warm countries, having: firobably escaped from ctilli vation. 

In the tro])ics it forms a small tree from 20 to JO f<‘et or more in hei;.rht. In 
warm-ternperat(i climates it is a shrub 8 to 12 feet hifjfli, whilst in localities where 
frost occurs it is a herbaceous p<*r(*nnial. Under cultivation in tern[»erate climates 
it is treated as an annual. 

In India th(‘ leaves are used as fodder for cattle, and in Assam they an‘ used 
for feeding the Eri silkwoiin. The chief product of th(‘ plant is, however, the seed 
or castor-))ean from which oil is extracteil. 

The beans produced by dillerent varieties vary in size, colour, and shape, as 
well as in oil content. For practical purposes the varieties may he groufied as 
large- and small seed(*d forms. The forn er are more prolitic in yi<*hl. and the i)il 
obtained from them is tised chieily f(»r lubricating and industrial purpos(*s; tln‘ 
8mall-s<‘('(led varieties yield the better quality oil used in nu'dicine. 

2. ('-V7Hbv/^ion.“ -Sinc<‘ the castor plant is s<*nsitive to frost it retpiires a warm 
climatv or a temperate^ climate with a long summer. In general it will succeed 
in any locality where maiz(' will ripen. Aloisture is essemtial for the g(‘rmination 
of the seed, hut when once, the plant is established it requires little rain, and 
excessive rainfall is injurious to it. The most suitable soils are rich, well-drained 
sandy or clayey loams, or in general soils which will j)rodiice gof)d wheat f)r maize 
crops. Very loose sand and lieavy clays an* alike unsuitable. 

Deep ploughing and harrowing are essential. 'Phe i»lant is exhausting to the 
soil, and, excej)t in virgin land, requires manuring. l*\)r this purj)ose tin* residual 
cake b*ft after «^xi)ressing the oil is valuable, and the leaves ami .'^ecTl-husks of 
the plants are also useful if ploughed in. Pure crof»s should not be taken from 
the same land moia; than once in five or six years. In India it is not ofti*n grown 
as a juire crof), but is usually grown as a hedge round cotton or sugar fields. 

3. I/orrc.s<ir// 7 .~— The caj'sules of the small-seeded varieties begin to ripen in 
four to five months; those of the large-seeded varieties in seven to ten months 
aft<ir sowing. Since when ri{:e the capsules <d many varieties hurst suddenly and 
scatter the. seed to a considerable distance, it is necessary to gather the sjiikes 
bearing the capsules as soon as they show .signs of ripening. When ripening has 
commenced the crop requires looking over once a week, in order that ripening 
capsules may be gathered. An attempt has been made in the United States to 
produce a variety which ripens all it.s capsules at once, but, apparently, this has 
not been accomplished. 

The capsules when gathered are .spread out on a floor, prefi*rably in an ojien 
shed, where they are ex^Mised to the sun and prot^'cted from the rain. They need 
to be turned over from time to time. When all the cajisules have shed their seed 

• Secretary to the Special Committee on the Castor Oil Plant. 
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the husks are removed and the seeds swept up and collected. Capsules are also 
feathered from wild plants, and the seed obtained in the same manner. 

India is the principal producing country, exporting annually about 1,800,0U0 
cwts. of beans. In addition, about 1,500,000 gallons of oil are exported annually 
from seed crushed in India. Before the war about 400,000 gallons of this oil 
were exported to Australia. 

4. Extraction of the Oil. — C'astor beans are crushed by crude native machinery 
in India as well as by more modern machinery. Bteans imported to Murope are 
crushed chiefly at Hull and Marseilles by methods similar to tliose adopted for 
other oil seeds. 'Hie only firm in Au.stralia which manufactures the oil from 
import<‘<l siw'd is Lycett Proprietary Ltd., >Iormanby‘Toad, Montague, Melbourne. 

For the liner grades of oil, selected seed is taken, the husk removed, and the 
soft kernels expressed in the cold. The colourless oil thus obtained is frw? from 
the poisonous principle — ricin — ^which is present in the seeds. The remaining 
cake is pressed again, yielding inferior oil. 

Inferior seed is hot-pressed directly, or else the oil is extracted by solvimts. 
The solvents used are carbon bisulphide or alcohol. The oil is suhsetpiently re- 
fined by steaming. 

The beans contain 46 to 53 per cent, of oil, about 40 ))er cent. h(‘ing obtained 

by expression. The residual cake is not available for stock feeding, since it 

contains the poisonous ricin. It is, however, as already mentioned, a useful 
manure. 

5. The Castor Plant in Australia . — The castor plant grows wild in many parts 

of Australia, particularly in Western Australia, along the Torrens Kiver in 
South Australia, and in the neighbourhood of Sydney. Mr. W. M. Doherty, F.I.C., 
stated in a communication to the Industrial Section of the Boyal Society of New 
South Wales, in April, 1918, that he had collected seeds from a vigorous jilant 

growing in sand near the shore of Botany Bay, and he exhibited samples of oil 

crushed from the seed of two varieties grown at Wamberal, near (Josford, New 
South Wales. The analysis of the oil was quite satisfactory. 

Lycett Pty. Ltd. have tested two samples of seed from Western Australia on a 
laboratory scale, and obtained 47 and 49 per cent, of oil respectively, ns against 
53 per cent, from Calcutta and Java beans. This is high enough to form a paying 
proposition, provided the seed could be obtained in sufficient quantities. 

6. Prospects of the Indusf ri/.—Oastor oil la used largely as a lubricant for 
machinery, especially in warm climates, and its use has ^en increased lately in 
Europe and the United States owing to the demand for it as a. lubricant for 
aeroplane engines. The present price of the seed in Australia is £20 to £25 |ier 
ton c.i.f. Melbourne, and the demand is about 200 tons per month. Before the 
war the price was £11 to £13 per ton, but it is improbable that prices will ever 
again fall as low as this. 

The crop, as already indicated, is a quick-growing one, and seed can be 
harvested urithin six to ten months. The chief drawback is undoubtedly the 
labour required in gathering the seed. In addition, there is no experience avail- 
aWe in Australia as to the best cultural methods, nor as to the best varieties of 
seed for cultivation. Lycett Pty. Ltd. are prepared to supply Indian seed to 
■intending cnltivatora. 
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The Special Committee investigating this subject consifits of — 

Mr. TI. Pyk, Ccrealist to the Victorian Oovernment, Agricultural College, 
Dookie (Chairman); 

Mr, K. C. Lycett, Lycctt Pty. Ltd., Castor Oil Manufacturers, Montague, 
Melbourne ; 

Mr. C. Napier, Cockatoo; 

Mr. W. B. Alexander (Secretary) ; 

with Mr. 1). Jones (Brisbane), and Mr. W. J. Spafford (Adelaide), as corre* 
spomling members. 

Extracts from the two progress reports of the Committee follow; — 

ExniACTS FROM First Progress Report, November, 1918. 

1. Kii'perimcntfi at (Un'kaloo. — ^Mr. Napier’s land has been ploughed, and the 
greater portion of it sown with castor seeds. Certain areas have, however, biMUi 
loft f(»r transplanting seedlings which will l)e thinned out. 

Four varieties of seed are being grown on a large scale, viz., Coconada (India), 
Java, New Cah‘donia, and Bengal. A small area has h(*en planted with seed 
from llookie, Victoria, and seeds of thirteen other varieties are being grown in an 
exjwri mental bed. 

SiH'dlings of some of the varieties are now aj)pearing, ami a small amount of 
damage? has been done by slugs. Specimens of these, and of certain insects 
observed on the crop, arc being preserved, together with spceimeris showing 
damage done by the slugs. 

2. EiTperimentH at Violet Toirn. — Mr. T.yeett is cxj)erimentiiig with seven 
different varieties. About 39 acres have lK*en planted with Coconada seed, 1 acre 
has he(‘n divided between Java and New ('’aledonia seed, and sliort rows of four 
other varieties have l)een planted. 

.3. Information from Qneenfiland. — ^Mr. D. .Jones has snp])lied a considerable 
amount of information as to conditions in Queensland, from wdiieh it appears that 
a number of very distinct varieties are growing in that State, and that the castor 
oil ])lant does especially well in the north and west. Mr. Jones has interestedi 
himself in the cultivation of this plant for a numl)er of years, and has been 
growing a variety called by him “Eureka,” which he has distributed to a number 
of ])ersons from time to time. Mr. J. B. Henderson, Government Analyst, 
Brisbane, rej)orted that a sample of seed of this variety submitted to him eon- 
taiiled 69 per cent, of oil, but a sample submitted to Mr. Lycett was not found 
so satisfactory. Mr. Jones was responsible for the introduction of seed into New 
Caledonia about six years ago, but during the intervening period the seed appears 
to liave become somewhat modified, and the oil content of New Caledonian seed 
testt'd by Mr. Lycett was considerably higher than that of the Eureka seed 
sujiplied by Mr. Jones. 

Extracts from Seoonij Progress Report, February, 1919. 

1. ExpvrimenU at Cockatoo. — ^The seeds sown at Cockatoo were very slow in 
germinating, probably owing to the late cold spring, and some of the earlier 
plants were checked by late frosts, tboiigb they were not actually killed. The 
very dry summer has been inimical to tlie growth of the plants, and of the 40 
acres sown only about 16 acres appear likely to bear this year, though it is 
probable that some of the other plants might come into bearing if gofsi rains were 
received. The plants which have done well are the ones on the fiats, where the 
soil has remained moist. Many of these plants are from 3 to 4 feet high, and 
are flowering and fruiting freely. 
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Of the varieties sown that from Java has done much the best, whilst the Bengal 
iand Coconada varieties are also growing fairly well. The New Caledonia beans 
were slow in germinating, and though the plants are strong and healthy they 
have not yet begun flowering. Of the numerous varieties planted in the experi- 
mental plot, only that from seed collected by Mr. Napier, at Dookie, Victoria, has 
grown, and this variety is not yet in flower. 

The plants look remarkably healthy. The lower leaves on some of them have 
been eaten to a small extent, possibly by grasshoppers, and on three adjacent 
plants a considerable number of caterpillars of the Painted Apple Moth {Tein 
anartoides) were found, all of the same age and evidently tlie progeny of a 
single moth. 

A small corner of one of the flats was accidentally flooded by the blocking of 
a drain, with the result that many of the plants in the flooded area were killed 
and the remainder badly checked. Tliis result is attributed by Mr. Napier to 
the coldness of the water. 

2. Experm ents at Violet Totcn . — Though a number of the plants grew for a 
time, the prolonged dry weather has, unfortunately, killed most of them. 

3. Work in Queensland. — Mr. Jones has forwarded four samples of beans 
collected by him, which are being tested for oil-content and acidity. He reports 
considerable interest in the crop amongst Queensland farmers, and considers that 
the State should produce a large quantity of beans in a few years’ time. 

4. Collection and Supply of Information , — Jn response to a request for infor- 
mation as to the position in the United States, Mr. W. W. Stockberger, Physio- 
logist in charge of Drug, Poisonous and Oil Plant Investigations, in the Bureau 
of Plant Industry, has supplied copies of the latest statement of the Bureau as 
to the cultivation of castor beans. He states that there arc no special machines 
used for sowing or gathering the castor beans, but that several firms have pro- 
duced castor bean threshing machines. He has asked the two firms manufactur- 
ing the best of these to supply particulars to the Committee, but these have not 
yet bt^en received. 

An article appeared in the Agricultural Gazette of New South Wales for 
December, 1918, by Mr. H. Ross, from which it was evident that the writer was 
not fully informed of the present position in Australia, the statistics of 
consumption given being out of date, and the writer stating that there was no 
market for the crop in Australia. The latest statistics and information as to 
market and prices w^ere sent by the Committee in a letter to the editor. 

Information has also been supplied to Mr. G. L. Sutton, Commissioner for 
the Wheat Belt, Western Australia, in response to his request, in view of inquiries 
made by prospective growers in that State. Copies of valuable articles appearing 
in the Tropical Agriculturist and the Queensland Agricultural Journal have been 
circulated amongst members of the Committee. 

5. AdditioTial Corresponding Member of the Committee, — ^Mr. W. J. Spafford, 
Experimentalist, D^^partment of Agriculture, South Australia, has been appointed 
a corresponding member of the Convmittee. 

6. Prizes at Agricultural Show , — The Royal Agricultural Society of Victoria 
has agreed, at the request of Mr. Pye, to offer a prize for castor beans at the 
Show. A similar request is being made to the New South Wales Society, and it 
Is proposed also to approach the societies in other States. 

7. Impdrtation of Seed,-— The Indian Government has prohibited the export of 
castor beans in order to stimulate the local manufacture of castor oil. This will 
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probably result in a serious curtailment of the supplies available for the manu- 
facture of castor oil in Australia, and emphasizes the importance of growing 
sufficient beans locally to supply Australian requirements. 

From figures supplied by Mr. Lycett, and thos<» of the Commonwealth Statis- 
tician, it appears that the quantities of castor beans used in Australia in recent 
years are as follows: — 


Year. 

Tons. 

Bushels of 



46 lbs. 

1014-15 

3,700 

180,400 

1015-10 

2,700 

133,500 

1010-17 

2,000 

140,400 


These figures have be<‘n arrived at by adding to the quantities of beans actually 
imported the quantifies which would have been required to produce tht‘ imported 
castor oil. More than half the oil used in Australia in recent years has been 
manufactured locally from imported seed. 


It aint the guns nor armament, nor the funds that they can pay, 
But the close co-operation that makes them win the day. 

It aint the individual nor the army as a whole, 

But the everlastin* team work of every bloomin’ soul. 

RUDYARD KIPLING. 
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Scientific Road Making. 

NEED OF LOCAL RESEARCH. 

By GERALD UGHTFOOT, M.A. 

Althougli no revenue is now derived directly from roads in 
Australia, they are, of course, of the greatest value and importance to 
the community, and, next to railways and public lands, they form the 
most valuable item of national property. Statistics are not available 
to show the total expenditure by State Governments and local authorities 
on roads, but the (expenditure by the T^ew South Wales Roads Depart- 
ment and Road Trusts alone, from 1857 to 1917 inclusive, was nearly 
£25,300,000. The expenditure on roads by State Governments from 
loan moneys in the year 1915-1(5 was £782,000. 

It has been stated publicly by a high authority in Australia that no 
expenditure of public funds has involved greater waste of money than 
that on roads. In several of the States the methods of construction 
and maintenance of roads usually vary according to individual ideas of 
])racticp, sometimes sound — ^^too often not. There is frequently no 
scientific control and no standardization of method. There is often 
an absence of knowledge of contemporary or past history of the develop- 
ments of road engineering in old(*r countric^s of the world, while very 
little research or experimental work is conducted on local road-making 
materials. Moreover, there is no adequate provision for the collation 
and dissemination of information or data of practical value to the road- 
builder. 

During a visit to the United States and England, in 1916, I had 
the opportunity of acquiring information regarding the work and 
organization of various institutions concerned in -the scientific control 
of road development, construction, and maintenance. This information 
I placed before the Executive Committee of the Institute of Science 
and Industry, whicli, after carefully considering the matter, concluded 
that, whilst valuable, work is being carried out at State Departmental 
and University laboratories in Australia in connexion with the testing 
of road materials and cognate matters, there is urgent need for institut- 
ing systematic research work in connexion with road making. The 
Institute accordingly appointed a Special Committee to re^port on the 
whole matter, and, if thought desirable, »to formulate the outline of a 
scheme for the establishment of a Commonwealth Roads Research 
Laboratory. 

In the two following sections of this article some brief information 
is given regarding the scientific control of road construction and main- 
tenance in the United States and England respectively. In the last 
section, the outline of a scheme is given for the establishment of a Com- 
monwealth Roads Research Laboratory, 

Thk Office of Public Roads, Dbfartmbitt of Aoricultueb, 
United States of America. 

The Federal Government of th^ United States of America long ago 
realized its responsibility in connibtion with public roads, and for" the 
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purpose of systematizing and correlating the efforts of the individual 
States in the financing and scientific control of highway projects, estab- 
lished the Office of Public Eoads. The work of that Office has admir- 
ably fulfilled its o'bjects, with the result that the Federal Government 
has recently passed a Bill appropriating a sum of £15,000,000, to be 
expended in five years, subsidizing £1 for £1 State expenditure on 
approved main roads. Grants from the fund are contingent upon the 
States establishing properly constituted Highway Commissions, which 
are responsible to tin* Federal Office of Public Roads for carrying into 
effect tile specifications provided. As a consequence, many of the States 
have organized Highway Commissions in order to avail themselves of 
Federal aid. A national asset in the form of a highly developed network 
of properly constructed roads is thus in process of development* 

The Office of Public Roads takes the lead in investigational and 
(Vfperimental work, with tlie object of securing data which is necessary 
before the most economical methods of road building and maintenance 
under widely varying conditions can be determined. It acts as a central 
agency for investigational work, and furnishes authoritative information 
on all matters pertaining to roads. It has laboratories for testing and 
research work; it issues numerous publications of an educational 
character, and it includes amongst its employees a number of highly 
qualified experts in road engineering. It actively aids the States and 
local government bodies with advice or suggestions, and makes demon- 
strations of the methods it advocates. 

The work of the Office of Public Roads is divided into four main 
divisions, viz., (a) Road management investigations ; (h) Road building 
and maintenance investigations; (c) Road material tests and research; 
and (d) Field experiments. For each of the first three divisions there is 
a separate scientific staff. The work in the last division is carried 
out in collahoratiori between the various members of the staff of road 
engineers, chemists, physicists, and mechanical engineers. 

(a) Road Management Investigaiions , — In the road management 
investigations economic studies are made of roads and road systems. 
This involves investigations into the character and amount of traffic, 
coat of hauling, financial outlay, benefits to the community, and saving 
to the Government in the cost of postal delivery. In addition, all avail- 
able information and statistics relating to road;? are collected and 
systematized with a view to finding out the types of road, nature of 
materials, and methods of maintenance which are yielding the best 
results at the least cost, and to ascertain the best kind of road to 
construct to meet particular traffic conditions. 

(b) Road Building and Maintenance Investigations , — In the road 
building and maintenance investigations research is carried out to 
determine the cheapest and most efficient methods of construction and 
maintenance, and the information thus acquired is disseminated to 
road officials throughout the country. Object-lesson roads are con- 
structed to demonstrate proper methods of building. When an applica- 
tion is teceived from a road authority for advice or assistance, an 
engineer is detailed from the Office of Public Roads to superintend the 
constniction of a short section of road, and he remains on the job 
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until he has thoroughly instructed the local oificer. Experts are also 
sent out, on request, to study the whole system of roads in a local 
district, and to formulate a plan of action for their improvement. 
Standard plans and specifications for hridges and other struotures are 
prepared in the office and furnished to local authorities. 

(c) Hoad Materials, Test, and Research . — This branch carries out 
investigations of road-building rocks, dust preventives, and road binders. 
Routine 'tests are carried out free of charge when submitted by State 
and local government officials, or by good-roads organizations. 

(d) Field Experiments . — Experiments are carried out to determine 
the relative merits of various materials, and of the various methods and 
types of |*oad construction and maintenance. A section of road is 
selected, and co-operative arrangements are entered into with local 
authorities. The Office of Public Roads retains the right to carry out 
the experiments. Short sections of road are constructed, extending 
over the entire length selected, each section being an experiment in 
itself, designed to determine the relative merits of certain road materials 
and the best methods of using them. Systematic inspections are made 
periodically. Field experiments are also carried out to determine the 
eflFect of width of tire, diameter of wheel, type and size of axle bearing, 
and power required to haul vehicles of different types over various 
classes of road surfaces. 

Research Work at the National Physicai Laboratory, England. 

A special laboratory for testing road materials and methods of 
construction has been established at the National Phyisical Laboratory 
under the auspices of the Road Board. There is a complete installation 
for testing road materials, such as stone, for resistance to impact, 
abrasion, &c. ; but the mojst important part of the installation is the 
road-testing machine.” This is an arrangement whereby an actual 
experimental road can be tested to destruction under what may be 
described as intensified traffic conditions. The road to be tested is laid 
down in the fonn of a circular track, 2 feet wide and 30 feet in 
diameter — the foundation of the road is provided in the shape of a 
concrete channel, in which tthe bituminous or other road material can 
be laid under excellent conditions. On the experimental road or track 
thus constnicted eight heavy .steel^hod wheels are run, generally at a 
sp^d of 8 miles per hour, and each wheel is separately loaded and 
driven, so that the wheel does nott merely run on the road, but transmits 
to it driving stresses such as occur in practice. The conditions are, 
in fact, very similar to those which exist on a modern road under heavy 
traffic, but the wear of the road is accelerated owing to the fact that 
the artificial traffic is much more concentrated -and continuous than it 
would be in actual practice. It has been found experimentally that 
few roads can resist the wear of this testing machine for more than 
a few days, particularly when the surface is kept wetted. Information 
as to the relative wearing proiperties of roads constructed with different 
materials or on different methods can thus be obtained much more 
rapidly, and under much more de^ite conditions, and at smaller cost, 
;^an by experiments on actual roads, 
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Proposals for a Commonwealth Roads Lahoratoky. 

The Special Coinniittee established by the Institute to consider the 
proposal that the Coninionwealth should initiate experimental researcli 
on road making consisted of Mr. W. Calder, M.I.C.E. (Country Roads 
Board of Victoria); Mr. J. M. Coane (Consulting Roads Engineer, 
Melbourne) ; Professor H. Payne (Engineering Department, Melbourne 
University) ; and the writer of this article. Th(‘ Comniittee strongly 
supports the proposal, and, with a view to giving effect thereto, has 
made the following recommendations to the Institute: — 

(1) That there should be a central Commonwealth organization to 
collaborate with State and local bodies in the matters of forwarding 
the construction of good roads -throughout the Commonwealth, of te*sting 
and advising on road-rnaking methods, materials, and machinery, and 
of improving the facilities for the training of road engineers. 

(2) That such -an organization should be linked up as a branch of 
the Commonwealth institute of Science and Industry, and should consist 
of— 

(a) A small Committee of experts to supervise and direct the 
work generally. 

(h) A qualified engineer experienced in road design and con- 
struction and experimental physios. 

(c) A laboratory (as s])ecified in the following paragraph) and 
such assistance as may be necessary. 

(3) That, in connexion with the Commonwealth organization, a 
central experimental laboratory should be establushed for nisearch into 
the properties of road-making materials, and for work in ('onnexion 
with the determination of standards for use in the ( V)mmonwealt]L 

(4) That steps should bo taken to secure co-operation between the 
Commonwealth organization and the existing State and University 
laboratories, which will, as a matter of course, continue to carry out 
and develop their present work. 

(5) That the Department of Defence should work in collaboration 
with the Commonwealth road organization, so that military require- 
ments may be efficiently met. 

(6) That every effort should be made to co-ordinate road construc- 
tion with any possible future requirements of aerial traffic. 

(7) That the main functions, of the Commonwealth ro-ad organiza- 
tion should be as follows: — 

(а) The collation of literature relating to past and present 

experimental work on road construction and maintenance 
in Australia, Europe, the United States of Anuirica, and 
other countries. 

(б) Experimental research into the characteristics and suita- 

bility of road-making materials. 

(c) The laying down of experimental sections in different types 
of materials and methods of construction, -and the accurate 
recording of data connected therewith. 
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{d) The standardization of tests for road materials. 

(e) The observation and recording of the effects of different 
kinds of traffic on various types of roads. 

(/) The determination of speed, width of tire, and load practical 
for each different kind of vehicle consistent with public 
safety and genejal convenience and the normal wear of 
the road. 

ig) The compilation and publication of data and results 
obtained from the experimental research carried out by 
the organization, and of information collected by it. 

{h) The dissemination of information relating to the location, 
development, -and construction of roads, and the pre- 
paration of maps showing the occurrence in Australia of 
useful quantities of road materials. 

(i) Propagandist work for good roads, and collaboration with 
bodies and authorities in Australia and other countries 
engaged in road research and propaganda. 


As we conquer peak after peak we see in front of us regions full of 
interest and beauty, but we do not see our goal, we do not see the 
horizon; in the distance tower still higher peaks, which will yield to 
those who ascend them still wider prospects, and deepen the feeling, the 
truth of which is emphasized by every advance in science, that **Great 
are the Woiks of the Lord.” 

—SIR J. J, THOMSON. 
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Towns and Industry. 

By EBENEZER HOWARD. The Younger. 

HOUSING PROBLEMS AND EFFICIENCY. 

Recently, efforts have enianatod from Sydney with the object of 
intro-ducing certain American ineth»ods in housing, on the iplea of solv- 
ing existing problems in Australia. These efforts apparently begin with 
the claims of eertain space-saving devices and end in flats and tene- 
ments. The pro-pagandist literature in support of the claims clearly 
cliallenges the economic and aocial utility of the Australian one-family 
detached houses, and seeks to substitute a closer and denser form of 
building, the treml of which is to-wiards an increase in overcrowding. 
The matter does not wholly conck^rn Sydney, where the growth of flats 
and overcrowding has long been viewed with apprehension by those 
actively interested in modern hoiusing and town planning. Propagandist 
literature in favour of closer building, supported by glib and specious 
clainis, is being circulated also in other States. Some of the arguments 
and suggestions put forth in favour of space saving include — 

(1) Any owntM* by adotitlng bunfralows without bedrooms can build two 

house.^ where one existed before, and the rent derived from the 

oiK^ will pay interest, taxes, &c., on the other, and so he can 

live rent free. 

(2) Uy adopting- .space .saving, “wide-awake owners and investors” can 

put four family bungalows on an allotment at present used for 
one. Two houses (semi-detached) being built in rear of two front- 
ing the street. 

(3) Adoption of space .saving enables bungalows to be built on narrower 

frontages — 20 to 30 feet. 

Thest^ arguments may be logical and true, but their effect in practice 
is obvious. For a time, at least, “ the landlord doubles liis profit,’^ as 
the spackj-saving advocates claim. The public piy an increased cost 
for a less healthy and convenient mode of living, the effect of which 

u])on public economy and hygiene, as well as upon children and 

families, is distinctly deteriorative and reactionary. Whatever savings 
may be effected in space lare counterbalanced many times over by the 
higher cost that inevitably accrue-s where closer building is resorted 
to. 


TENEMENT HOUSE AN EVIL NOT A REMEDY. 

If the argument in favour of space saving were confined to 
bungalows, the case for regulating these developments under town 
planning by-laws and schemes would be still incontrovertible. But when 
it seeks to import wholesale tenement building and apartment houses 
on American and Continental models into a country with the climatic 
conditions of Australia, and solfely on the ground of commercial enter- 
prise, the need for inquiry and action by State Governments becomes 
urgent and vital in the interests of the race. Take, for instance, one 
of the plans of tenement houses or flats circulated as a study in 
‘^conservation of floor space, and “ showing what is possible on a 40-ft. 
X 60-ft. area.^^ Obviously such plans are intended as an appeal to the 
cupidity of eertaiin classes of investors in house building in the interests 
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THE TENEMENT FROM THE OUTSIDE. 


FROM COTTAGE TO 
TENEMENT. 

German City in process of 
replacing earlier types of self" 
contained cottages by residential 
tenements or Hats. Working 
class district, 




NO COTTAGES -ALL 
TENEMENTS. 

New erected tenement housing 
in middle class district, where 
the density of persons is 800 
per acre. 


EVEN THE WELL-TO-DO 
CAN ONLY AFFORD 
TENEMENTS. 

Uncontrolled speculation in land 
and building in Germany before 
the war had eliminated the cottage 
from urban life and compelled all 
classes (except the very rich) to 
live in Hats. 


>f particular housediold devices. The plan shows an eightnBtory build- 
ing, containing 40 aipartment houses, built on an area of 40 feet i 
60 feet. If /Ae flats were erected on an area of 66 feet x 66 feet, the 
rate of buildihg would be equal to 400 houses to the acre. If limited 
to the area qpot^ on the plan, the number of houses per acre would 
equal 736, Taking 400 houses at four people per house (modem flat 
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averago) gives 1,600 f)ersoiia to the acre. Compare this density, for 
instance, with — 

HampfStead Garden Suburb (London). (Maxi- 5(» per.sons i)f!r acre, 
mum density in any one area of workmen’s 


cottages.) 



London slum 


•1 00 

Berlin slum 


l.liOO 

Naples slum 


1,400 

Chii>peiidale slum area 

(Sydney) 

.324 

Fltzroy slum area (Melbourne) 

220 

City of Unley (Mixed 

class residential area. 

9 


Adelaide) 


(General average.) 


When the .plan is examined it will ho noted that each air vent 
shaft (4.0 X 2.6 x 8 .stories in height) ha.s to provide light, air, and 
ventilation to 16 bathroom-lavatories, each measuring, on the average, 
6 feet X 6 feet. How can wie fight ^^Spanish influenza’’ or other 
epidenncs if this kind of liousing refonn ” is to he permitted? 


ECONOMIC EFFECT OF OVERBUILDING. 

Thes(‘ (tonditions approximate some of the worst forms of teneinent 
building known in Knroj)e. Their multiplication in large cities have 
ivisnlted in an inten.sification of the problems of infant mortality, deple- 
tion of physique and public health, immorality, tub<*rcuIosi.s, e3pidemi(^ 
diseases, and other costly and wasteful evils due to bad housing. They 
are a prolifi(‘ (*,ause of industrial ineificiency, strikes, drunkenness, and 
social unrest generally. It may be argued, of course, that the 
building of such residential flats in isolated groups for the 
accommodation of ])articular classes of p(‘ople could not l(‘ad 
to the same results in Australia. In the initial stages of 
replacing .s(‘lf-contain<Ml houses by residential flats, the argument might 
superficially be t.nie, as it appeared to be on(‘e u[) 0 ]i a ti nuj in (.it^rniiany, 
Italy, and France and American cities. But the incidence and experi- 
ence of modern land and building speculation in all these countries 
(where transfer and site own(*rsliii])S are not encumbered to the saiuo 
degree as in England) show that isolated groups of flats do not remain. 
Wherever they arc resorted to under sipeculative enterj)rise, economic 
pressure, both in land and building values, is increia.s(Hl. Owner.s of 
house projK>rty in built-up areas find it more profitable to replace the 
older forms of housing (at pre.sent common to all Australian cities) with 
flats. But the flats, originally desigiu'd for [)(‘ 0 ])le of fortunate* circum- 
stances, tend to depreciate with the growth of tlie city and the increase 
in tenement building. As these people remove to otlnu* (^iiarter.s, otlnu’ 
classes take their placo. It becomes only a question of time, in certain 
districts, when flats arc converted into appalling tenement slurndom. 
Witness New York, Chicago, GlasgoAv, Berlin, Paris, Hamlburg, Rome, 
&c., &c. 

There have been present in Sydney and Melbourne for some time 
now those conditions of growth in the modern city whereby the "ransri- 
tion from self-contained houses and garden spaces to flats and intensive 
overbuilding and overcrowding becomes economically inevitable. The 
process has made considerable inroads in Sydney. It is taking root 
also in Melbourne and Adelaide, also other cities. The adoption of 
regulatory measures is highly expedient in the inter<^sts of national 
economy and welfare, and for the purpose of promoting health, con- 
venience, amenity, and conservation of human rosource.s. 
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COTTAGES V. TENEMENTS. 



MODERN COTTAGES WELL BUILT AND PLACED IN GARDEN 
SUBURB SURROUNDINGS IN ACCORDANCE WITH TOWN 
PLANNING AND HOUSING PRACTICE. 



MODERN TENEMENTS FOR 
WORKERS. 

Common to Continental and many 
American and Canadian cities, 
deficient in light, air, and resi- 
dential amenity. 


REGULATORY MEASURES OVERSEAS. 

Ttese measures iiowiadays are being effected in Great Britain, 
European, and other countries under modem town planning practice. 
Their adoption in Australia is necessary in the interests of industry 
as well as the conservation of national welfare. Industrial efficiency is 
dependent even more upon the effieieucy of the home than the factory 
itself, although both are indispensable. This truism has long beeii 
recognised and given practical effect in industrial garden villages by 
up-to-date manufacturers, such as the Levers, Cadburys, Rowntrees, 
aJ9 well as by Continental and American manufacturers. It is part 
of the foundation of Letehworth Garden Oity and the modem housing 
movement generally. The British Government spent £6,000,000 in 
^Mlying it to the many new munitions towns and factories planned 
^ built during the war. The United States Government has spent 
000,000 for similar purposes. Moreover, the incorporation of 
Sen city principles and standards of housing under municipal town 
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or city planning -schemes and ordinances Is one important feature of 
modern civic j)racfcice in all these old and new countries (including 
Canada and India) that remains conspicuously absent in Australian 
States. 

FEDERAL ADVISER REQUIRED. 

Enlightenment upon and corrective to many matters affecting town 
or city life are required, apart from the costly evils of ffats and tene* 
meut housing generally. 

Some of these matters have a profound bearing upon industry and pro- 
duction, such, for instance, as the modern factory area equipped witli 
special facilities for trans2)ortation by land or water, (‘(mlralized power 
plants, housing and WTdfare of workers, &c. The unprecedenied shortage 
and arrears in the national housing is another urgent probhnn as yet 
scarcely understood, but which intimately affects industry and the whole 
Commonwealth. Tlmse, and other urban questions, call for immediate in- 
vestigation and study by town-planning and housing ex])(n*ts. Not only 
are wider knowledge' and understanding of the manner in which older 
countries have grapt>led with similar difficulties required, bnt also expert 
organization and analysis of the different kinds of local problems requir- 
ing to be met in different centres. 

Certain preliminary st(*p8 are being tak<*n in s(*veral States, it is 
true, by the tJreparation of town planning enactments and the 
establishment of sjxjcial departments. The movennent has gained 
ground ra2)idly also as tlie n'sult of the recent national con- 
foreiiccs in Adelaide and Brisbane. The third conference, to be held 
in Sydney during 1920, wdll help to further stimulate, interest, and 
edueate administrative bodies. But wduit, in addition, appears to be 
necessary i.s some continuous national effort in educating public opinion 
and furnishing expert guidance and advice generally to the State' 
Governments and Departments seeking to adopt modern town planning 
and housing practice. The Federal Government of the Dominion of 
Canada solved the prohlein of sup])lying expert advice and educative 
material to the provincial Governments by attaching to the Commis- 
sion of Conservation a town planning adviser of British and European 
experience (Mr. Thomas Adams, F.S.I.). Ilis advice and efforts during 
the past five years have resulted in the passages of town planning Acts 
in eight out of nine provinces, and, before long, such legislation, and 
the practice it incorporates, will be general thpougliout the Dominion. 
Under the Canadian ‘arrangement, experience shows that tliere can be 
no overlapping or misconcoption of function, whilst — 

(1) the work and sphere of the Federal Town Planning Adviser- 

are advisory and co-operative, and 

(2) the functioiiis of State Departments of Town Planning are 

executive and administrative. 

At present, whilst much has been achieved through^ the Australian 
Town Planning Conference and Exhibition, and its Federal Council, 
which should now become permanent, there remaiivs still no sustained 
or organized propaganda in the different States. Some central bureau 
of expert information and instruction is required. Clearly some adapta- 
tion of the very successful Canadian system should lead to similar 
permanent results in Australia. It is a matter which intimately affects 
the Institute of Science and Industry. 
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THE TENEMENT FROM THE INSIDE. 



BACK YARDS, CLOTHES DRYING 
AREA TO SIXTY HOUSES. 



BACKS OF A MODERN WORKING 
CLASS TENEMENT. 


Back of flats (Munich) occupied by middle 
class families. 


Density, 1200 persons to the acre. Stables, 
&c., in the basement. 



r. C' (fy, iV "j 3 


LIGHT AND AIR COURT TO MODERN 
TENEMENT HOUSE. 


Looking into the well of a nuxiem eight-floored 
tenement (Paris). 

Note the industrious housewife shaking the 
carpet. 
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BRITISH GARDEN CITY V. GERMAN CITY. 



FACTORY AT LETCHWORTH GARDEN CITY, BUILT ON CHEAP LAND. 
Note the light and air space. 
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THE MODERN GERMAN WORKING 
CLASS DWELLING, FIVE AND SIX 
FLOORS HIGH, CONTRIBUTING TO 
ILL-HEALTH, POVERTY. AND UNREST. 



THE MODERN GARMN CITY TYPE OF HOUSING. CONTRIBUTING TO 
HEALTH, WEALTH, AND EFFICIENCY. 





APPLICATIONS OF VETERINAEY RESEARCH. 


Applications of Veterinary Research: With an Example. 

By Prof. HAROLD A. WOODRUFF. 

(n.) 

About this time Schroeder and Cotton*, two workers in the United States, 
recorded the occurrence of the abortion bacillus in the milk of cows. On inves- 
tigation this was found to be a frequent occurrence, and Scddon 'has shown that 
in infected dairy herds in Victoria a considerable proportion of cowg are voiding 
abortion bacilli in tlieir milk. Further it is found that these animals may 
continue to eliminate the specific bacilli for many months, or even years, during 
normal pregnancies or sometimes accompanied by abortions. Apart from the 
act of al>ortion there are practically no symptoms, so that, judged by this 
criterion, there are many “ carriers of the infection and comparatively lew 
active cases. That a large number are carriers is proved by (1) their positive 
reaction to the agglutination teat, and (2) the discovery of the abortion bacillus 
in their milk. 

The recovery of the bacillus from milk is effected by injecting a small quan- 
tity of milk into the ^leritoneal cavity of a guinea pig. In four to six weeks’ time 
a pure culture of abortion bacillus can be obtained from the animal’s spleen. 
Thus the large number of positive reactions to the agglutination test is quite 
well explained, and the teat may be look<'d upon as a reliable guide to determine 
infection or non-infection. 

A practical application of the test is of great value in determining whether 
a herd is free from the disease at a particular time, and thereafter all fresh 
purchases and newcomers to the herd can be tested before being allowed to mix 
with clean animals. For the teat, there is required about 2 ozs. of blood from 
the suspected animal, this material being sent to the bacteriological laboratory, 
where the diagnosis can bo made in 24 hours. 

Thus it can be claimed that scientific research has solved two of the basic 
problems connected with the disease, namely, its specific cause, and reliable 
means of diagnosis at all stages of the infection. t 

But a further important question now arises, namely, what are the common 
methods of infection? 

In the first place, it may be stated, with some degree of confidence, that the 
disease is a purely contagious one due to an obligatory parasite. Tl\e organism 
of contagious abortion is cultivated artificially with some difficulty, and under 
special conditions, so that all the available evidence is against its being able to 
live and multiply naturally outside the animal body. Thus when contagious 
abortion breaks out on a farm it can only be as a result of infection from a 
precedent case of the disease. 

In the second place, it appears likely that there is more than one method 
tof transmission. For many years it was believed that the exclusive means of 
natural infection was by the bull in the act of copulation. But McFadyean 
and Stockman first showed that animals could easily be infected by the inges- 
tion of infected material, such as discharge from a cow after abortion. Further, 
it is quite common to find virgin heifers which react to the agglutination test, 
and in these cases infection by ingestion must be considered the explanation. 

* The Bacillus of Contagious Abortion found in Milk. Dept, of Agriculture, Bureau of Anunal 
Industry, Circular, No. 216. 

t In experimentally infected animals the agglutination test will be found reliable within 10 davs of the 
time of infection. 
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An important point demanding careful inquiry is as to the time of infection. 
It ia generally considered that the discharge from a recently aborted cow is the 
commonest source of infection. Such material may contaminate bedding mate- 
rial, or hay for fodder, or, out in the open, the grass, and the material so 
infected is eaten by other susceptible animals, which themselves become infected. 
If this be true, then care of the newly aborted cow, including isolation, irriga- 
tion of the genital canal with an antiseptic, and proper disposal of all discharges 
and soiled fodder and litter, are the obvious preventive measures. 

But with the discovery that the abortion bacillus is voided in the milk of a 
large number of cows comes another possibility which has serious consequences. 
W. L. Williams, of New York State Veterinary College* has suggested that the 
young calf suckling may become infected by means of milk containing the 
bacillus, retain the infection without symptoms until pregnant, and then in a 
number of eases abort, or, in any case, continue to spread the infection. This 
possibility opens up further chances of infection, for it may often happen (on 
this hypothesis) that a clean unaffected herd proilucing milk which is sent to 
the butter factory, and feeding calves on the returned separated milk, will 
become infected by means of milk from affected herds, which also supply the 
same butter factory. 

The return by butter factories of unsterilized and unpasteurized separated 
milk — the mixed milk of several cows and several herds — 'is a potent source of 
many infections, notably tuberculosis, and, on Williams* hypothesis, contagious 
abortion. This theory of infection has not been proved. It is a matter on 
which research work is being done, and the results are important. Meantime 
Williams advises only boiled milk for the feeding of calves, a quite effective 
method of prevention, 

•To sum up on this point, it may be stated that there are various possibilities 
of infection, instead of only one method as was formerly taught, and with 
these added possibilities the ch^inces of infection are greatly multiplied. Special 
preventive measures are indicated, and special research is proceeding in many 
places to determine the truth on these matters. Such research, however, takes 
a long time, and, moreover, it is expensive, since it deals with cattle expensive 
to purchase and costly to keep. 

One other question of considerable interest may be discussed briefly, namely, 
the possibility of some form of vaccination or inoculation to render animals 
immune to the disease. A point of importance in this connexion is that infec- 
tion with contagious abortion produces no systemic reaction, as a rule, i.e,, there 
is no rise of temperature or other febrile symptoms. Again, an animal may 
remain infected and continue to void the causal organism, the abortion bacillus, 
in the milk for years. Thus, under natural circumstances, the immunity 
developed as a result of natural infection is of a very low order. It is true 
that most .cows which abort do so only once, a small number may abort twice, 
and a very small percentage three times. It is also true that the disease in a 
herd tends to lessen and ajjparently die down in a few years if no new stock 
is introduced from outside. But the infection is still there, as can be proved 
by brii^tng in a few pregnant uninfected heifers. 

This low degree of immunity set up under natural conditions may be the 
explanation artificial immunization is not yet satisfactory. Two methods 

h^ve been Wed on a large seals. The drat is by the use of killed cultures. 
,,^u«t as in the successful vaccination against typhoid fever in man, so in this 

New York sUte Vetertnsry Oollese, Ooiinell Bniverelfe*, 19114 ^ 5 . 


APPLICATIONS OF VETEKINARY RESEARCH. 


case the organism of contagious abortion is grown artificially and then killed, 
and a few million of the dead bodies suspended in sterile water are injected into 
the animal it is desired to immunize. After an interval of a week a second 
larger dose is given. Thereafter, if the method were successful, as judged by the 
results of similar vaccinations against other diseases, an effective immunity 
might be expected. Unfortunately this method lias not proved effective in 
materially reducing the chances of abortion. 

Because of this failure, McFadyean and Stockman, in England, have advised 
the use of living cultures of the abortion bacillus. The procedure is to adminis* 
ter a large dose of a living broth culture to a cow about four months before it 
is intended that pregnancy shall commence. It is claimed that by this method 
a very considerable reduction in the liability to abortion is effected. What has 
not been stated, but a matt<?r of supreme importance, is whether the 
living organisms which are inoculated int(> an animal are killed off as the 
immunity rises, or whether they remain alive and active. In the latter case 
it may well be that, whilst in the majority of cases they do not produce abor- 
tion, they still remain potent to infect othei animals. Experiments in the 
Melbourne University Veterinary School* have shown that animals experimen- 
tally infected by subcutaneous or intravenous injections of living cultures of 
the abortion bacillus will become infected, and will excrete the living organisms 
in the milk for months or years. Thus this method, even if proved to lessen 
the number of abortions, must be shown also to be free from the danger of 
producing carriers which will spread the infection. Only with widespread or 
almost universal vaccination of cows W'ould such a method be warranted. 

Thus it has to be confessed that no satisfactory method of prevention of 
infection with this disease has yet been discovered. Here is a field for research 
with a great economic reward for a successful harvest. 

And so a brief consideration of one prevalent animal disease has shown the 
•valuable results achieved, and the further problems awaiting solution by scien- 
tific research. This is one line of work for the veterinary scientist, but there 
are many others, and many that are quite untried. Two conditions are neces- 
sary, viz., (1) a supply of capable workers, and (2) money and equipment. The 
former condition is in process of being fulfilled. The latt^* will be provided 
whenever the persons whose interest it is think it worth wliile. 


*Expta. by Seddon— not yet i>ubliHhed. 
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PROFESSOR DAVID ORME MASSON. C.B.E.. M.A.. D.Sc.. F.R.S. 

AN APF^IATION. 

The Melbourne University was founded in 1853, and for the first 
thirty years or so of its existence the place hold in it by Science was 
one of comparative insignificance. The distinguished Sir Frederick 
McCoy presided over a single department with the title of Professor of 
Natural Science. By the eighties it had become abundantly evident 
that even a man of Sir Frederick’s parts could not compass all that 
Natural Science ” had come to include, and the University appointed 
to its staff probably the most remarkable triumvirate that any Colonial 
University has ever attracted at one period. In 1886, Dr. David Orme 
Masson, formerly assistant to Professor (later Sir William) Kamsay, 
in University College, Bristol, became its first Professor of Chemistry; 
soon afterwards Mr. (now Sir) Baldwin Spencer accepted the Chair of 
Biology, and two years later, Mr. T. R. Lyle that of Physics. To these 
three men, who always worked in close and harmonious association, not 
only the University of Melbourne, but the whole *of Australia, is deeply 
indebted for scientific services of the highest merit, and for many general 
public services no less creditable. 

Dr. Masson was but 28 years of age at his ap[)ointment. It is 
unusual for a scientist to attain the dignity of a professorship so early, 
but the record on which the appointment was made was equally unusual. 
Mr. Masson was educated at the Edinburgh Academy, and later at the 
University of Edinburgh, where his famous father. Professor David 
Masson, the Historiographer Royal for Scotland, occupied the Chair 
of Rhetoric and English Literature. He graduated as Master of Arts- 
in 1877, and in 1880 as Bachelor of Science. For some six months in 
1879 he studied at Gottingen under one of the leading chemists of a 
by-gone generation. Dr. Wohler. It was during the following year that 
he was associated with Professor Ramsay at Bristol, beginning an 
intimate friendship that only ended with Ramsay’s death. Then for 
three years he held a Research Fellowship, and worked again at Edin- 
burgh under Professor Crum Brown. His researches included investiga- 
tions upon molecular volumes of a number of liquids, upon the action 
of halogens on certain organic substances known as the sulphine salts, 
and also upon the composition of a now very familiar chemical, nitro- 
glycerine. In recognition of these, be was admitted in 3884 to the 
degree of Doctor of Science. That he at the same time took a leading 
part in the general life of the University, is evident from the fact that 
he was Senior President of the first Students’ Representative Council, 
and convener of the committee which inaugurated the Edinburgh 
University Union, He was also a member of the University Buildings. 
Committee. 

Wheh, in 1886, Dr, Masson came to Melbourne, there was practically 
no school of chemistry worth the name, and for the first fifteen years or 
so he devoted himself mainly to the task of creating a school with a 
/ tradition of sound teaching and sound research. Gradually he was 
drawn more and inbre into that general administratiye work which,. 
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apparently inevitably, falls so heavily upon the professorial staffs in 
our Australian Universities. He paid the penalty of successful admin- 
istration, and his sound judgment, his conspicuous ability in organizing, 
his unusual tact and invariable courtesy in dealing with others, soon 
made his presence seem indispensable when matters of moment to the 
University were under consideration; and the same qualities brought 
him more and more into big public movements outside the University. 
Yet he did not at any time cease to devote the major portion of his 
energies to his own science, and his research work has been of a brilliant 
standard. Only a very robust constitution enabled him to carry through 
some of his finest investigations, while at the same time discharging 
his teaching duties and b<uiring a heavy share of general University 
management. One of his lecturers once said good-bye to him in the 
laboratory on a Friday afternoon, and on returning on the following 
Monday morning, found him, as before, hard at w^ork. One might 
almost imagine you had been here ever since Friday,” was jokingly 
remarked. Well, as a matter of fact, I have,” was the reply. 

During the earlier years, Professor Masson continued, in collabora- 
tion with his assistant, Dr. Kirkland, the investigations he had Ix^gun 
in Edinburgh ; and lat^ he returned to the comparative study of liquids 
from the points of view of boiling temperatures, molecular volumes, and 
chemical characteristics. Always more attracted by the purely philo- 
sof)hical side of his subject than by mere laboratory technique, the 
nature of aqueous solutions particularly interested him, and perhaps 
his work of most importance is that published in 1890 upon the velocity 
of migration of ions. It was a very fine contribution to the new theory 
of solutions initiated by Arrhenius in Sweden, and van ’t Hoff and 
Ostw'ald in Germany, and marked Dr. Masson as one of the leading 
exponents of the new school of thought. There followed a series of 
papers upon allied problems of solutions, chemical dynamics, methods 
of analysis, and other subjects; and the series, we may hope, is still 
far from completed. In 1903, his work received the chief recognition 
of sterling merit that a scientist can gain from his colleagues, election 
to the Fellowship of the Royal Society. Many of his studeiits have 
attained high honours. Two of them — Dr. B. D. Steele, F.R.S., and 
Dr. N. T. M. Wilsmore — are Professors of Chemistry in other Australian 
Universities, and many more are scattered amongst Colonial and IIom(‘ 
Universities. Quite a large number were engaged in administrative 
and operative positions during the war under the Ministry of Munitions. 

Though the administrative work falling upon every professor in 
an Australian University is considerable, the chief weight of it is borne 
by the President of the Professorial Board. At Melbourne, the duties 
are such that the President takes the leading part in all legislative work, 
and in a great deal of the executive work of the governing bodies. 
Council and Senate. Practically, he is the temporary Principal of the 
University. For four years, beginning in 1912, Dr. Masson held this 
office. They were years during which considerable changes were effected, 
not only within the University, but also, through the Schools Board, in 
its relation to secondary education throughout the State. Dr. Masson 
took the lion’s share in it all, and these years not only fully confirmed 
but increased his reputation for devising bold, constructive policies, 
and for powerful and lucid advocacy of any course he deemed the best. 
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His absences from Australia have been rare. One of the longest 
was in 1901. A project had been mooted for an Indian Institute of 
Science. Dr. Masson visited India at the request of the Council in 
charge, and, in collaboration with Lt.-Colonel Clibborn, C.I.E., advised 
upon all aspects of what was a difficult problem. The Institute has 
now for many years been carrying out good work at Bangalore, in 
Mysore. 

In 1912, when Sir William Kamsay resigned his position in the 
University of London (University College), an invitation was given to 
Professor Masson to succeed him in what is, perhaps, the most famous 
Chair of Chemistry in the Empire. Fortunately for the University of 
Melbourne, Dr. Masson did not see his way to accept what must have 
been a very attractive offer. 

To the Professor^s general public work it is impossible in a short 
space to do justice. The briefest summary of his activities during the 
past ten years must suffice, and no special reference will be made to the 
various Government Commissions and Boards upon which he served. 

From 1911 to 1913 he was President of the Australasian Association 
for the Advancement of Science, and in that capacity was one of the 
leaders in organizing the Australasian Antar^stic Expedition, which 
achieved such valuable scientific results under Sir Douglas Mawson’s 
direction. Dr, Masson was chairman of the committee which supported 
Mawson, and was throughout concerned with every detail of the project. 

During these same years the idea of inviting to Australia the British 
Association for the Advancement of Science took shape. The negotia- 
tions with the various Governments of the Commonwealth and the States, 
and with the Association leaders in England, were successfully carried 
through, and the meeting was held in the various capital cities in 
August, 1914. The conditions of those days are fresh in the memory of 
all. The meeting was probably one of the most successful attempts 
yet made to forward that growth of knowledge of one another whicli 
is so imperative a necessity between the constituent parts of the Empire. 
From first to last, Professor Masson, splendidly supported by his 
colleagues in all States, led the movement, and, as Chairman of the 
Executive Committee responsible for the required organization, his was 
the guiding hand throughout. 

The war, of course, brought new work to him. He became a con- 
sulting member of the Federal Mujiitions Committee; he took an active 
part in the work of the Universal ^.rvice League. But his chief labours 
began when the Prime Minister invited him to act as Chairman of the 
Committee appointed to advise the Government on the proposed founda- 
tion of an Institute of Science and Industry. The history of this 
Committee, under Dr. Masson^s ^idanoe, and of others formed on its 
recommendation, of the broad basis ^%&ed for the permanent Institute, 
and of the great amount of prelimiaa^ scientific investigation carried 
out, is familiar to all interested in this admirable and most necessary 
development. 

Nor, in these days of rapid change in status of the chemical profes- 
sion, must one omit to mention the effort he has made, and is making, 
to place the piofession in Australia on a sound footing. The new 
: Australian Chemical Institute is very young, but it is flourishing and 

of promis^ and the profession will be under a great debt ere long 
p Sfvho has been chiefly ingtrumental in organiaing it. 

■; ■ ■■ ■ ■ ... ^ ' 
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But there are many to whom the character of Dr. Masson makes 
more appeal than the works which are its inevitable expression. The 
charm of a most inspiring personality/’ said Mr. Alfred Deakin on one 
occasion, always and everywhere surrounds Dr. Masson.” It is 
because of this that he is revered by his students and honoured hy his 
colleagues and associates within and without the University. The well- 
balanced intellect, keen sense of justice, lucidity of thought and speech, 
quick sympathy, exceptional tact and dignity of presence wliich are so 
marked in him, have made him an influence in the country which we 
may hope not to lose for many a year to come. 


Mr. A. E. Leighton, Director of the Commonwealth Arsenal, has 
been appointed a member of the Executive Committee of the Advisory 
Council of Science and Industry. 

o 

Professor B. D. Steele, of Brisbane, is one of the fifteen new Fellows 
of the Royal Society. He has been made a member of the Advisory 
Council of Science and Industry. 

• o 

Mr. Ewon McKinnon, B.A., B.Sc., Assistant Biologist to the New 
South Wales Department of Agriculture, has been appointed Science 
Abstractor to the Institute, in place of Mr. W. B. Alexander, M.A. 

o 

Dr. J. A. Gilruth, Administrator of the Northern Territory, has 
sailed abroad on six months’ leave. While in the United States he 
will investigate, on behalf of the Institute, the means being taken to 
eradicate cattle tick there. 

— — o 

Sir Douglas Mawson addressed members of the Executive Committee 
of the Advisory Council during the month upon the subject of Fuel 
Economy. o 

Mr. Gilbert Rigg was present, by invitation, at a meeting of the 
Executive Committee?! held on the 21st April last. Mr. Rigg spent a 
number of years in the ITnited States, where he was associated with the 
work of the American Society for Testing Materials. He furnished an 
interesting account of the organization, work, and methods of that 
society. o 

Professor A. J. Perkins, Dii'ector, Department of Agriculture, Ade- 
laide, has been appointed a member of the Advisory Council of Science 
and Industry. Professor Perkins was Chairman of the Inter-State Con- 
ference of Agricultural Scientists convened by the Institute in November, 


Professor C. E. Fawsett, D.Sc., Ph.D., a member of the Advisory 
Council, has been elected President of the Royal Society of New South 
Wales for the ensuing year* 

— — 0 

Dr. Oolin E* McKenzie has returned from munition making at the 
cordite factory at Aruvan Kadu, South India, and has resumed his post 
of lecturer in chemistry at the Royal Military College, Duntroon. 
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Mr. C. S. Nathan, a member of the Executive Committee of the 
Advisory Council of Science and Industry, left for the United States 
by the Ventura this month. 

o 

Mr. C. C. Brittlebank, of the Victoriati Department of Agriculture, 
has been appointed to act as Vegetable Pathologist in connexion with the 
viticultural investigations which are being carried out by the Institute 
in Mildura. o 

Mr. G. Tatteraall has been appointed Secretary of the Western Aus- 
tralian State Committee of the Advisory Council in place of Mr. I. H. 
Boas, now in the United States on the Institute’s business. 

o 

Mr. A. E. V. liichardson, Superintendent of Agriculture, and Mr. 
P. Eyan, Travelling Inspector, Department of Agriculture, Victoria, 
have been added to the Special Committee which is carrying out the 
investigations on castor beans. 

— . — () 

Mr. U. Wardale-Greenwood, M.A., has been appointed as secretary 
of the Commonwealth Bureau of Commerce and Industry. Prior to his 
enlistment in the A.I.F., Mr. Greenwood was secretary and manager of 
the St. John Ambulance Association, and Eed Cross Director for 
Victoria. Mr. Greenwood enlisted in 1916, and gained liis commission 
in France in 1918. He served with the 38th Battalion, and was wounded 
at Peronne. 


If we are to build up our universities for honorable 
competition in the service of the world, the research man 
must be continually on the Job. 

In no other way can we hold that leadership which will 
enable us to discharge our debt to the world and to develop 
our countries for the betterment of our people and the world 
at large. 

-PROF, HENRY B, WARD 
(Uaivemty of Illinois). 
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- HENLEY’S RECIPES AND PROCESSES. 

A VALUABLE COLLECTION. 

To conipilo a book of reci})es and processes »o diversified and yet so 
detailed as to meet the i)raetical requirements of the home and the 
workshop, is an ambitious undertaking. Yet the task has been accom- 
plished. Hy a careful selection of material, the editor (Mr. Gardner 
1). Iliscox) of "'•'Jfenley's Twentieth Century Formuhr, Recipes, and 
Processes, succeeded in j)rej)aring a compendium of information which 
lias jiroved of real value to a wide range of inquirers. 

After a lap.se of nine yeans, a new edition has been issued, with the 
obje(;t of keeping pace with recent develo])ments and of presenting the 
most modern motliods. Tlie manner of the presentation of the informa- 
tion, however, has undergone no alteration, nor was there any need for 
departure from it. Processes of question a l)le merit Mr. Jliscox claims 
to have disiairded, wliile retaining, of course, recipes which have proven 
their value by long usts 

The large number and variety of subjects which are dealt with neces- 
sarily impose the strictest limitation of space. It is manifestly impos- 
sible to describe a coni])lex scientific process in a few words, and it is 
not intended tliat the material and data collected shall be regarded as an 
exhaustive treatise ujKm any subject. In many cases, liowever, the 
editor has given an interesting ‘‘BirdVeye view” of a subject, and 
directions how to proceed in the thousand and one chemical processes 
that are given, although brief, are sufticiently clear and explicit as to be 
readily followed. Painstaking care also has evidently been given to the 
selection of the formula^ and recipes intended for the housewife, the 
home, and farm worker, and the mechanic. The long list that is given 
of some of the authorities who have been consulted in making the 
abstracts, and the numerous translations from foreign technological 
periodicals, indicate the industry and thought bestowed uj)on the pre- 
paration of the volume. , 

In all, ten thousand formulas, recipes, and processes are included in 
the 800 pages which the book contains. Commencing with a number of 
formulae for acid proofing, Mr. Hiscox then devotes several pages to 
adhesives, which deal with glues, cements for all purposes, including 
leather and rubber. Formula! for seemingly every kind of alloy form 
an important section, while recipes for beverages comprise another 
section. Then, taking a few of the headings at random, come brass, 
brick, ceramics, cleaning preparations and methods, corn cures, cosmetics, 


* Our copy from Angus A Kobertson I>td., Sydney, Priee 1,^., post free irw. 8d. 
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disinfectants, enamelling, essences and extracts, etching, food adulterants, 
glass, hair preparations, inks, lubricants, milk, oils, perfumes, photo- 
graphy, plating, polishes, salts, soaps, solders, -steel, varnishes, veterinary 
formul®, waterproofing, wines an-d liqueurs, wood, and yeast. 

All the formulsB and recipes are culled from standard reference 
works, such as pharmacopias and technological works, and in outlining 
various processes well-known authorities are quoted. Mr. Iliscox, how- 
ever, advises, in a prefatory note, that each recdpe is to be regarded as 
a basis of experiment, to be modified to suit the particular purpose in 
hand, or the peculiar conditions 'which may affect the experimented. 
Chemicals are rarely of uniform relative jmrity and strength; heat or 
cold may markedly influence the result obtained, and lack of skill in the 
handling of utensils and instruments may often cause failure. These 
points must be borne in mind. Inasmuch as a particular formula may 
not always be applicable, several are given from which a suitable 
selection may be made. One at least should answer the purpose. 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 

A series of articles contributed to The Engineer in 1910-17 by Messrs. 
R. B. Pitcher and F. Butler-Jones has lately been published in book 
form under the title* What Industry owes to Chemical Science, In an 
introduction to the little volume, Sir George Beilby points out that the 
records compiled by the authors supply a complete answer to the very 
common questions — what is the places of the chemist in practical life, 
and what part has he taken in industrial and social development? It 
is a graceful appreciation of labour which is conducted in the back- 
ground, inobvious, and little, if at all, understood.’^ 

The purpose of the articles was to show by concrete examples how 
science has advanced the methods and processes of production, and 
has laid the foundation for the establishment of new manufactures. 
The authors have, therefore, set forth, without any effort at literary 
embellishment, the broad facts of achievement. Should these facts in 
themselves fail to interest, the reader will derive no other pleasure from 
the book. As Sir George Beilby xK)ints out, “ the precious stones in 
the necklace have been strung together rather with an eye to their 
collective preservation than to their artistic effect as a wliole.” Almbst 
the whole range of production has been covered, the subjects having 
been grouped under nineteen headings. The volume contains much that 
is of value to the teacher and to the student. It should also appeal to 
a large section of the public. 


•Our copy from Peter G. Talt, 90 Willlam-fltreet, Melbourne. 
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Correspondence. 


SCOPE OF MAGAZINE. 

To the Editor. 

Sir, 

I have rocoivod the first copy of your mafrazine, entitled as al>ove; and 1 
have read your “ Foreword ” with inttTost. in order to ascertain the scope of 
its journalistic outlook. Your opening sentence, containing the phrase ** Scientific 
thought and aspirations,” for which it is to he a medium of expression, at once 
suggests a very wide purview; and the only doubt that can now exist is as to 
whether, and at which point, you are going to place an editorial limit on the 
subjects to be discussed in its pages. For science ” its(df is a sufficient Iv 
wide term; and when it is coupled with the word aspirations,” which takes 
in so much that is beyond the domain of “ knowledge*,” the scope foresliadowed 
seems to be almost limitless. 

So far, your contents are largely pastoral, agricultural, or mineralogical ; 
the matter being somewhat similar to that which might be found in the magazines 
issued by the Mines and Agricultural nepartments of several of the States; but 
1 apprehend that you will amplify your journalistic “menu” in later issues. 

T have be<m w^mdewing wluither, having used these comprehensive terms, you 
will consider that articles on political, economic, and moral science come within 
the scope of the magazine; for there is a real want, in Australia, at present, 
of a medium of expression in regard to sucli subjects. Many y(‘ars ago, the 
Mfdbournr Ifericir and the Virtorian Ifvviafr afforded such a channel for public 
opinion; and I am sun* that if y(»u w'cre to look through the “ Table of Contents ” 
of those magazines, now unfortunately extinct, you would see, and acknowledge, 
that they contained many articles, under the heads I have named, which were 
of great intelhHrtual value, and w'hich would do credit to any of the greater 
British or American magazines of t<»'day; and I am sun* also that if you 
had examined some of the contents of those two magazines, you would not 
have said that “there is a paucity of trained men” in Australia; at least, 
in regard to those subjects. My own opinion is that, given a pro})er medium 
for literary expression, which our daily ophemeral newspapers do not supply, 
it would be found that Australia could excel, in intellectual force and originality, 
as unmistakeably as she has done in her soldiering ; b>r our climate, and 
environment, and isolation, afford distinct aids to intellectual initiative, as they 
do to the practical faculties that have so distinguished our soldiers. 

The opening of your columns to the subject of ” Fconoinic Scit*n(*e ” would 
admit a number of articles in criticism of, or in vindication of, our nondescript 
tariff, which, at present, is the battledore and shuttle(*ock of politicians and 
Chambers of Manufactures; it would admit contributions on the subject of our 
unscientific methods of taxation in States and Commonwealth, portions of which 
have already been vigorously and scientifically attacked by Professor Carslaw 
of the Sydney University, without rt'ceiving a scientific answer. 

Such a scope wwld admit articles in regard to the relative merits of “ Pre- 
ferential ” and “ Proportional ” systems of voting, and afford room for criticism 
in regard to the economically wasteful overlapping of Savings Bank facilities 
by Commonwealth and States. 

All these are subjects within the scope of the term “ science,” in its economic 
side; and your magazine would open up a wide and far-reaching journalistic 
vista, and possibly become a publication of wnde-spread influt'uee, beyond Aus- 
tralia, if you and your Advisory Council see your w^ay to allow others to enter 
upon the discussion of such problems; for you have carefully guarded yourselves 
against responsibility in your “ Editor’s Notes/* 
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If you do not so intend, then you ought to at once modify the title of your 
magazine, as well as your extensive programone of “ intentions,” as set out in 
your “ Foreword.” 

I should like to add that, as soon as you begin to deal with these questions 
fearlessly, your magazine’s independence of Governments and Ministers — whether 
Federal or State — ^will be put to the test; for if you, or your Advisory Council — 
of which the magazine professes to be the official organ — allow the idealization of 
truth, as the objective — at all costs — of true science, to be interfered with, 
because it may not be palatable to the “ powers that be,” you may at once 
discard the wording and the spirit of your magazine title. 


Coimnon wea 1 th Par li amen t , 
Mellmurne. 


Yours, &c., 

Bruce Smith, K.C., M.P. 


When our local Department of Agriculture was 
established 27 years ago with a small scientific staff 
consisting of a vegetable pathologist, botanist, entomologist, 
and chemist, there was Just the same shaking of wise 
heads sis one anticipates now. Certainly the farmers, who 
were to benefit the most from the future operations of the 
young Department, were amongst its most scornful critics. 
The idea that the scientific man could be of any assistance 
to the so called ** practical** farmer was considered 
ridiculous. Surely the old cow knew better what kind of 
food was go€Kl for her than did the chemist with his 
** balanced rations,** and so the old cow went on ** blowing** 
herself on clover or ate immature sorghum and poisoned 
herself with Prussic acid. 


—F. B. GUTHRIE. 







HON. W. MASSY GREENE, M.P. 
Minister for Science and Industry. 


Vhoio h}f Tirmthorn. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before pub- 
lishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


The Institute and the States. 

II B i'(‘lati(jusiuj) (,f tlie Intitule to the Staler is on<‘ of con- 
sid(.*ra))le interest as well as practical iinportaiu‘e. So far 
the States have not been of (.ne mind as to theh* correct 
attitude towards tlie youngest and newest activity of the 
(\jmmonwealth . Some receive it with op<*n arms, aid it in 
its endeavours, freelv place their skilled scientific men at ita 
disposal, find some portion of the money tliat its work necessarily 
d(‘mands, ])ar(ake lo the full of the fruit of its res<*archcs, and in (*very 
way co-op(‘rate with it, and regard it as one of the most bciieficeut 
agmieies of tin* Federal («ov(*rnm<‘nt. Others seiun inclimMl lo sjinrn its 
advances, to regard the scientifie work they are now carrying out as self- 
siifhcient. At tlu' bottom of thi.s conflict of vi(‘W rests two (mlirely dis- 
similar motives. Tlie well-worn “State rights’' attitnd(‘, purely poll- 
tieal ill its origin, is one, while a certain timidity on the ])art of some 
half-trained oflieial seieiitisls is aii(»ther. Tlieso latter fear that the 
coming of the Institute may in .some way lea<l to the discoveuw of their 
ineompeleney. Taking scientists as a body, it may be said that evi^ry 
properly-trained man in Australia — -and we know of no exception- is 
warmly in favour of the Institute. Th(*y fe(*l that its advent will tend 
to sot seieiiee ujioii a higher plane. They sw visions of science at hist 
oeciupying that exalted ])osition in the hearts and minds of Australians 
that it should occupy. They look eagerly to the day in wliich capable 
scientists sliall at least be placed on the same footing financially as tlie 
successful grocers or pros])eroUvS iroiiniongers. 

Moreover there arc several ty[)es of scientific probleims that the 
Commojiwealtli alone can tackle, either (1) bc^causo tliey are so wide- 
spread, and have no regard for mere State boundaries, as for example 
0.8706.-2 1^9 
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the tiek |)(‘st, or (2) hecaiu^o they are of sneli far-reaoliing iiii porlaiie.e 
as to demand the full weight of tlie Commonwealth’s re-onires, as for 
exam{>le th(‘ priekly |»ear [irohlem. No Stal(* singh* hand(*d ean hope to 
solv<‘ tln^se prohlems. They will tax the ingenuity of th(‘ best minds of 
the continent. 

Still anoth(*r point is the necessity for |>reventing undue overlap|>ing 
of effort. To soin(‘ extent overla])])ing has its beneficial sid(\ Different 
minds tackle similar problems from different angles, and no one can say 
beforehand in which direction solution lies. Rut ovorlap])ing can be 
carri(‘d to ridiculous extremes. There is much scientific work that need 
be done once only. It would be absurd to ])ut a scientist, for sci(‘ntists 
are scarce^ on to ])recis<*ly th(‘ sam(‘ probhmi in each Stat(‘. A et that is 
what to soim^ extent is hapjiening to-day, and that is one of fin* weak- 
nesses of our syst('m of r(‘sear(*h that the Institute* ]u*opost*s to remove. 
This magazin(‘ will hclj) on the j>r(>c<‘ss by k{‘(‘ping scientific workers 
infornu'd of the labours of their confren-s tlirmighont tin* Common' 
wealth. 

In the past tin* 8tati‘S loo oft(*n forgot theii* s(dentific workers. J he\ 
em]doy(‘d too few of tln'in, at niggardly salaries, and gave th<*ni little 
or no momw to s])end U|Km laboratories, up])aratus, or books. 'riien, 
having sown a mere handful of seed, tinw look(‘d for a gn*al harvest 
all at on(*(\ If tln*y w(‘rc disa]»]>oint<*d, they said that their individual 
scientists were lazy, or incoinpeti'nt, or both, or they blam(*d s('icnc(' in 
the absrra(*t as Ix'ing aead(‘nii(* and ijnpracticabh*. If tiieir inv(‘^tment 
of a f(*vv |»onnds in 'rati(‘rs;iirs swec]) of scicotcc did not forthwith product* 
a witin(*r, then sci(‘n(*(‘ lia<l faile<l, a(*('()rding to tlndr vi(‘W. W lien tiie 
dour days of retrenchment came along - as pio’iodically they even* (‘oim* - 
researidi work had to be cut off be<*{iusi‘ routine work must <*ontinu:‘, and 
there* was not money for both. Wh<*r(*, d(‘S])it(‘ all these drawhac'ks, one 
or oth(‘r sci<‘nlist made good --as was tin* ettse with Karrer, of wheat 
breeding fame- they ])ai<l him a ]»ittance of a wage during his lifetiim*. 
and g,av(* him a tardy recognition after his d(‘ath. Hen* is a man who 
lias add(*d millions sterling to the wealth of Australia. Though this 
universally recognised, his suec(\ssors are b(*ing lreat(‘d pre(*is(dy as In* 
was tr(*ated by unthinking and uuimaginai iv(* Govc'rnments. No 
scientist worthy of his salt fears ihe coming of the Jnstituti*, hut rather 
welcomes it. Where fear is present it is usually allied to conscious 
(diarlatanisin. The incompetemt fears the laying bare of liis incoin- 
[)et(‘uey. That tln^re is quackery in seienei* as there is quackery in 
medicine no one doubts. And the force that threatens to show up the 
quack will not be beloved by the quack. How could it be? 

There is room for all in the wude fields of scientific endeavour. Those 
who realize how mucli work there is to do are eager to extend the right 
hand of fellowship to every new worker. The task is so big, the jiroblems 
are so complex, that there is work for all, and to spare. Scientific work 
knows no completion. The labourers in this field may every now and 
then pause and take stock — that is all. Take the text-book on chemistry 
published 25 years ago and compare it witli the text-book of to-day. 
Science never rests; never stands still. Every hill of knowledge that is 
climbed merely opens up new vistas for research. There is no end to the 
curiosity of the mind — no limit to the possible stock of human knowledge. 

F.M.G. 
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STEEL STANDARDIZATION: A SUCCESSFUL CONFERENCE. 

sntisfMctory results attended a ( ’oiiri‘n*n(*e held at the Insti- 
tute of Seienee and Industry on 1st and 2nd duly, to ('onsithu* llio 
standardization of Stru<*tural Sl(‘(d S(‘(‘tions. Tlu* invitations were* 
issiuMl hy the I>iir<‘au of (hnnineree and Industry, hut, in vi(^\\' of the 
aeliv(‘ inler(‘st tak<Mi in tin* whole question ol stainlardizat ion hv tlie 
Insliiute, lh(‘ latt(‘r oi\i»;anization was r(‘(|uesled to dir<*i'i the |u*o('e<*dint»‘s. 
I*rot(‘-<^or .Lyl(‘ ]>r(‘sided o\'<‘r a rcq»r(*s(‘ntat i ve jL!,at }n*ri iiu:.' of < 011*1 n(‘ers 
tiiid man u laet u r(‘rs, tin* lollowin<*; heln^’ jirest'iit : Messrs. Silrlln^t*' 
.1 aylor (I)ir(‘elor ol the Hureau ol (’onnnerei* and Indusir\ ), d. A’^lcar^ 
Mmi.a*in(*erin,i»- Assoeialion, New South \VaI(*s), U. d. Smart ( Fuhlie 
\\orks I h'jiart inenl, Xt‘W South Wales), (’. Hoskins (rl. and Hopkins, 
Lit li,i*‘ow ) , W. d. lloak (Institute of Kniiimo'rs tind Kailways. (^Itieims- 
laml ), I), (iray ((iray Bros. Bty., Ndcioria), K. K. Lney ( Xew South 

Wahvs Ktiilway." ), h.. (’am|»h(*ll ( K. (himphell ami Son, Victoria), F. A. 

.Kv;in> ((ioNernineiit ILiilways, Wc'^tern Australia), W. K. (ioode 
(I’ncman, Lon**’, and ('o.. South Mi-lhourne), A. A. (hnidy and T. 1). 
Dovio i\’ieti>rian L’ailways), A. F. Britehard (X<‘W South Wtiles 

institute ol A r(dii te<‘(s ), K. Lewis and K. Kowe ( Broki'ii Hill Bty. lud.), 
\\ . Som('r\ille (Institute of Arehit<*«‘ls, .\(*w South Wtiles), K. .V. BaK'v 
and 11. W. 'fompkims ( Insiitun* of Arehit<‘(*ts, Vieioria ), T. Hill ( Works 
and Bailwa\'s, Victoria), S. W. B. M<*(*rei^;or (^British Trad(* ( 'ommis- 
sionei*), B. (i. Laii ( ( hmmion weal) h Works I )epart nnoit ) . W. B. < Mian- 
c(*llo)’ (dtdiiis and WaN\i;’ood), (V S. JJrit t in^iuim (^ Vicioritin I*ul>lic 

Works), and 11. W. rurehin ( ( 'ommonwetdth Shij) (A>nst ruct ion ). 
din* main purjiose of the (’onvention was to delcuaniiu* the miidmum 
numher of structural st<*<.‘l .sections lluit Avill ine('t general requi r<‘meuls, 
and which, at llu’ saiiu' time, can hi' rolled ei'onomictilly in Australiti, 
tind with this ]>oint settliKi, to agree upon sj)ecifications of tlie steel to 
he used, with the cli('nii(*al and ])hysieal tests requiri'd. The importance 
of the subject wjis indi(*ated hy Brofessor Lyle who, at tin' outset, 
pointed out that the jiunuai cousumjition of steel in Australia was fi*om 
600, OOO to 800,000 toms, while only from 200,000 tons to 250,000 tons 
are produced in Amstralia. To In'lp bridge that (‘iiormous ga[), and 
make tlie C^ominoiiwealth scdf-su])portiug as concerns this basic industry, 
is one of the aims of the Institute. This object can only bi* attained 
by reducing the number of sc'ctious that users will demand from the 
makers. The reduction will, of course, involve the steel producers in 
less expense ill rolling, and tlie users will rea}) the benefit in lower cost. 
Another point emphasized by the Chairman was that, although the 
decisions arrived at could not be enforced, both the ‘Bureau of Commerce 
and Industry and the Institute of Science and Industry would throw 
the full force of their influence behind the rocommeiidatious arrived at, 
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and would urge upon Government, and upon all pul)lic bodies, tbe 
acceptance or rtK^ognition of the standards and specifications agreed 
upon. 

The Conference decided ui)on a series of structural shapes, and 
Australian manufacturers will therefore be enabhul to 8up})ly a much 
•greater portion of the Commonwealth requirements than hitherto. As 
these requirements increase, it will be necessary to revise the list from 
time to time, and Professor Lyle therefore intijuated that, in the 
course of a year or two, other Conferences Avonhl need to be iield, 
])robably, in Sydney or one of the other capitals. 

A Conference of engiinx'rs of the Common w(‘altli and State Rail- 
ways with sti^l manufacturers is being arrang(‘d by the Insfitute of 
Science and Industry for JlOtli duly, to consider certain jaunts in regard 
to specifications for railway lines; and another Conference is l>eing 
convened for 4th August, at which engineers of the various tramway 
organizations will Ix" invited to discuss tlic standardi/ation of tramway 
rails. 


COTTON GROWING IN AUSTRALIA. 

It is anticl])ated that the possibility of permammtly and finally (‘siah- 
lishing the cotton growing industry in .\ustralia will be thoroughly 
test(‘d iu the near future. The Queensland C\>mmirte(* of ‘llu* Institute 
of Science and Industry n^ceiitly appointed a sfxrial (‘ommitlee to inquire 
into the various aspects and ])roblems of cotton cultivation, and a s'lrong 
person fid has been secured. It consists of Mr. K. (J. Scrivam, I’mlev 
Secr(‘tary, Department of Agriculture and Stock; Th’ofessor B. I). Sterle, 
Krisbaiio University ; Mr. Norman Bell; Mr. Dani(‘l doiu‘s, Instructor in 
Cotton Growing, Department of Agriculture; and Mr’ J. B. lieiuhu'son. 
Mr. A. E. Leigbton, Director of the ( V)nimonwea.ltb Arsenal, ami a 
member of tbe executive of the Advisory (Council of tlu^ Institute of 
Science and Industry, has greatly interested hims(df in th(‘ subjfM*t of 
cotton -growing, as it is desirable, from the point of vi(^w of national 
defence alone, that the Commonwealth should }>ro(lnc(‘ enough cottor\ 
waste for the manufacture of its cordite. The Hon. W. Lennon, 
Minister for Agriculture, Queensland, is stimulating interest in the 
industry, and on his appearances in juiblie. seldom fails to talk ” cotton . 


POTTERY, TESTS IN WESTERN AUSTRALIA. 

Satisfactory results have attended the investigation of the Special 
Committee inquiring into the quality of pottery clays of Western Aus- 
tralia. A very large luimboT of sainpleis, obtained from various 
localities have been tested, and considerable public interest has been 
aroused in the initial experimentation. On one occasion tlie Mayor of 
Perth and the city councillors, together with representatives of the 
Chamber of Manufacturers, visited the laboratory, where they were met 
by the Hon. R. T. Robinson, Minister for Industries. They expressed 
high appreciation of the work that has been done. A syndicate which 
has erected a trial plant for the manufacture of domestic white ware, 
has been in constant touch with the laboratory during the early stages 
of its development, and has received advice as to the materials and 
the manipulation of the clays. Endeavours are now being made to 
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(fOiiviiK'o i])otters and briekinakers of the advisability of using some 
form of tcMiiperatiire indieator in tlieir kilns. The work, wliieb was 
originally projeeted, having been completed, a final report is now being 
])n*pared. In connexion with this work, the Western Australia 
Gov(‘rnmen1 and the Institute is each finding a moiety of tlie cost. 


PROHIBITIVE IMPORT DUTY ON LITERATURE CONTAINING 

ADVERTISEMENTS. 

Tiieasiiu'ss, amounting almost to alarm, lias been caused in scienci^ 
(‘ircles by tJie rumour (liar th(‘ ( V)mmonw(*al(b (iovernmeiit intends to 
impose a j)robibitive duty on literature which contains aclvertisenuMits. 
Such a course, it is felt, would seriously handica]) scicmtific workers in 
Australia, as tlnw ar(‘*assist<‘d larg(*ly by lln^ dt*velo])ments of res<*ar(‘li. 
in other countries. 'J'he Royal Society of New South Wales has taktm 
u[) th(‘ matt(‘r, and has asked the Institute of Science and Industry 
to press for the abandonment of the ]>roposal. In a letter to the 
ex(*cutiv(‘ it point(‘d out that su(*b restrictions will liave tin* ^dfect of 
shutting out many valuabli* books and periodicals from Australia, and. 
th(‘refore, will act in a most injurious way towards tin* ])rogr(*ss of 
education and scimna* in tlx^ ( Vunmon wealth ivithout conferring any 
coinp(*nsa( iiig bmudit. Tlui circulation of ])ublications issued in (ireat 
Britain, EurojK*, and Aimu-ica is, of course, considerable, but tln^ 
volum<‘ of it whi<*h reaclu's Australia is siudi a small ])ercentag(* of the 
whole that publishers would not think of dideting advertisements sim])ly 
for th(‘ (‘Xtnumdy small advantag<‘ of maintaining Australian trade, 
lender ])resent conditions the cost of books is very heavy, and scicmtific 
bodii's have an (‘Xtensivi* system of exchanges. The elf<‘c^., lh(*refore, 
would Ik‘ to starve* the Australian libraries, and reduce their value in a 
most disastrous manner. 


VALUE OF TECHNICAL ADVERTISEMENTS. 

Tlnu’e are other asjiei'ts of a |)roposal such as this. A|>art from 
the knowledge (*ontained in the articles of scientific ])ublications, there 
is often considerable [)ractical value in the advertisements whi(*h 
app(*ar. Both scien(*(‘ and indu.stry would re(*eive s(*ri()us hurt if 
restrictions were placed upon the circulation of technical journals. 
Many a subscriber looks to the advertising columns for hcdpl’nl sugges- 
tions, and new ideas, and he employs these in the advancement of his 
business, and consequently for the furtherance of Australian tradi*. 
To regard advertisements simply as an enticement to buy a foreign- 
made article is WTong. Our manufacturers frequently ada[)t an idea 
so gained from the advertising columns of a trade journal to tludr own 
requirements, and the Australian engineer who gets the resultant order 
shares the benefit. iThe executive committee of the advisory council, 
when the letter of the Royal Society of New South Wales came under 
their notice, expressed the opinion that not only would work in all 
fields* of scientific research in Australia be retarded, but that technical 
and manufacturing industries of the Commonwealth would also* 
materially suffer if .such a proposal were given effect to. 
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INTERNATIONAL RESEARCH COUNCIL- 

The International Resear(?h Council bids fair to become an impor- 
tant scientific body which will, as its name implies, perform important- 
work of an international character. During the war a great deal of 
co-operative scientific work was performed by scientists of the Allied 
countries in connexion with war problems, and it is intended now 
to perpetuate that co-o]ieration, and apply it to the problems of pea<*e. 
A communication has been received by the Royal Society of New South 
Wales from Professor A. Schuster, Secretary of the Royal Society, 
London, intimating that Australia is invited to join the International 
Research Council. It is intended to hold a conference in Sydney on 
21st August next to consider Australian action and representation, and 
it will be attended by delegates from the Royal Societies of the different 
States, and from other scientific bodies. Dr. (Tcllatly and Professor 
Orme Masson will represent the Institute of Science and Industry, and 
if one or other of these gentlcffuen are unable to attend, Mr. Leverrier, 
K.C., Chairman of the New South Wales Committee, will be asked to 
take his place. 


POWER ALCOHOL. 

Wide interest is being shown by engine^sring experts in tlie result 
of the tests made by the special committee on alcohol fuel and engines, 
which were published by Mr. W. N. Kernot in the last miinher of 
Science and Industry, The motor trade in particular is bestirring itself 
in the matter, and at a recent Inter-State conference of motor traders 
the potential value of the experimental work was keenly discussed. 

At the request of the Motor Traders Association of South Australia, 
it was decided by tlie special committee to send the mechanic who assisted 
in the investigations to Adelaide, in order to demonstrate the alcohol 
engine running, and to give such other information as might be desired. 


RABBIT EXTERMINATION BY POISON GAS. 

A proposal, which recently was widely circulated, and which, because 
of its apparent simplicity, aroused a great deal of interest among 
pastoralists, was that the extermination of rabbits should be systema- 
tically undertaken by means of chlorine and other poisonous gases. The 
scheme provided for the employment against the pest of all the para- 
phernalia of gas attack in war. An expression of opinion upon the 
suggestion was sought from the Institute of Science and Industry, and 
it was pointed out that the scheme was impracticable, being the outcome 
of incomplete information about gas warfare, and implied also misappre- 
hension as to its objects, methods, and effects. In warfare, a gas attack 
is successful if it forces the enemy to evacuate a position and retire, and 
it can hardly be supposed that rabbits would be more unwilling to run 
away than trained soldiers. Clouds of poison gas on a large scale, 
if destructive of rabbits, would inevitably be quite as fatal to birds, 
apd little, if uujr, less fatal to sheep and catde. The poisoning of 
:;riibbits in their burrows is a well-known method of attack, and is 
profitable in areas, that are properly fenced to prevent rein- 

Iwtation, but it offers no prospect of complete or wide-spread eradication. 

V. . ■ ' ^ 34 - , ■ 
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POISON GASES AND FARM PESTS. 

The utilization of poison gases upon a largo scale in tlie recent war 
has prompted in the lay mind many speculative suggestions as to its 
adoption upon a commercial basis as a means of attack u])on many of 
the ])ests that inflict loss upon our primary industries. Long before 
the war, however, scientists had given close consideration to the question, 
and fumigation was a firmly-established practice for the destruction 
of various farm and orchard ])ests. The efficacy of various gases for 
killing rabbits had also been tested, and the conclusion was arrived at 
that in Australia carbon bisulphide was, for all practical purposes, the 
most suitable. Its use, however, was not advocated for general adop- 
tion, being apidicable only in certain circumstances. In this ex])eri- 
mental work, the Vermin Destruction Board of Victoria has tested a 
number of gases, and has reached the conclusion that where gas is 
applicable, commercially, carbon bisulphide gives the best results. 


SCIENCE IN THE SCHOOLS. 

Mr. James, Now South Wales Minister for Education, says few 
peo])le have any idea of the gnait development that has taken i)lace in 
regard to the teaching of science in the public schools during tin* j)ast 
five years. In 1913 only 320 jiupils passed the public examinations in 
science, wliereas in 1918 the number had grown to 2,441. At the end 
of 1918, 8,350 boys and girls in the high schools were undergoing a four 
years' course in science, while 1,393 boys and girls Avere taking a two 
years’ course in the junior technical superior schools and the evening 
technical schools. Thus nearly 10,000 boys and girls are being definitely 
taught chemistry, ])hysics, botany, g(K)logy, zoology, or the agricultural 
sciences. Of thes(^ pupils, over 4,000 were studying more than one 
branch. Chemistry attracted 7,261 students; 5,724 were undergoing a 
systematic course of instruction in physics; 1,554 were studying botany; 
289 were studying geology; 171 the agricultural sciences, and 18 pupils 
wore taking zoology. ^Mn 1913,” said Mr. *Iames, ‘‘62 teaclmrs were 
att(n)ding day lectures at the University, and of this number only nine- 
teen were taking the science course. Last year 253 teachers attended 
day lectures, and of these considerably more than half — to bo exact, 141 
— wore studying for their science degree. I intend to call a conference 
of scientific experts of the different industries at an early date, and 
propose to ask them to give the Department practical advice on the 
science curriculum in all our schools, and the chance of placing students 
who undergo a definite course of study in the secondary schools, as well 
as those who proceed to graduation in the Faculty of Science at the 
University.” 


RESEARCH WORK IN CANADA. 

So that Canada may line up in the van of nations bidding for the 
world’s trade, and afterwards keep in the forefront as competition grows 
keener, the Honorary Advisory Council for Scientific and Industrial 
Research recommends the expenditure by the Government of £100,000 
to construct a four’^tory building of the laboratory type to seiwe as a 
Central Research Institute, with the functions of a Bureau of Standards, 
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and with such ample accommodation and equipment for research as the 
most progressive aspirations of Canadian industry may require. The 
imperative need of Canadian industries applying the most advanced 
technical and scientific knowledge derived from research to their pro-blems 
of raw inaterials and industrial processes is pointed out, and the lesson 
enforced by showing the immense sums being spent in the United States 
and England along these lines. 


The War being now’ over, the Hydrogen Committee, formed at 
the instigation of the Imperial authorities, has been dissolved. 


At the request of the Motor Traders Association of South Australia, 
a mechanic has been sent from Melbourne to Adelaide to instruct meml)ers 
how to alter their engines to enable them to use alcohol. 


A Bulletin on “ The Prickly Pear in Australia, by Mr. W. B 
Alexander, M.A., has been published by the Institute. 


An Inter-State Conference of engineers and others interested, to 
consider the advisableness of standardizing railway rails and fish-plates, 
has been convetied for 30th June, at the offices of the Institute, in 
Melbourne. 


A similar Conference, to deal with the standardization of tram rails, 
has been called for 4th August, at the same place. 


Under the wdll of the late T. W. Adams, Canterbur^’^ College receives 
a gift of laud valued at over £2,000 for the establishment of a school of 
forestry. ___ 


Those seeking information are invited to visit the scientific and 
technical library of the Institute, at Danks Buildings, Bourke-street,. 
Melbourne. 


It is hoped that before long similar libraries will be established in 
the other capitals. ^ 


The Director recently visited New South Wales and Queensland iu 
connexion with the affairs of the Institute. 


WHAT JAPAN IS DOING. 


What Japan is Doing: Her Encouragement of Science. 

The idea long clierislied by some of the scientific men in Japan of establishing 
a ‘National Institute of Scientific llescarch lias, in part at least, bwm realized — in 
part, first, Ijecaiise the Institute of J^hysical and Chemical Res4‘arch, which came 
into existeiu'c as a legal body in March, 1017, does not, as its name impl'cs, cover 
the Avhole field of science; and, secondly, lM»cause the fund now Ix'/mg raisiMl in 
its aupjH>rt is not ipiitc sufficient to place the Institute uyion such a financial 
basis as was at first conicmjdatetl. Nevertheless, it promistis a fair start, and, 
with wise administration and a judieious choice of the stall, it is lioped that the 
Institute may do some useful work for the progress of scieiieo and industry. 

"J’he outbreak of th<‘ great war in 1914, which at once cut oil tiie im])ort. mainly 
from (Germany, of dye-stufis, drugs, and other ]>rodiicts of daily luressity, ami at 
one tini(‘ almost gave rise to a panic in business, was res))onsil»le for ]>roduciiig 
a profound cliange in the mental attitude of the Government ofiicials, tlu' business 
men, and, in fact, the whole nation towards seieiu*e. Those wlio had in vain lusm 
])reaching the supnune importance of cultivating sciences with all activity, and 
pleading for fnihlic siipjKirt, now saw at once tliat tlu; riglit oyipoil unity presented 
itself, and lost no tim<‘ in drawing up a definite plan for an Institule of Pliysical 
and Chemical Research — a ydan which, though not ideal, was deemed to he 
])raeti(*al>le and to meet the; HH»st urgent ntH'd. Tins, fortunately, obtaiiKul the 
cordial 8Upi>ort of some of tlie most influential and ymhlic-spirited of tlie business 
men, particularly of Raron Sbibusawa. and afterwards also of the (loverinrient, of 
which Count Okuma was at the time Premier. 

According to the plan, which was ultimately adopted, a fund of S.OOO.nOO yen 
(ioOO.OOO) was to be raised by public subscription. Of this sum just about 
one-half has already Ihh^ii yvromised, and is being paid in, almost wholly by those 
who have cither <*ommereial or industrial concerns in Tokyo and Yokohama, 'rin* 
other half is, with good reason, expected to he contributed witbin a few yeai's ]>y 
tlk>se in Osaka, Kobe, and other large and wealthy eities in the sonth-west(‘rn 
ilistricts. 'Phe plan also included an application fiw a Government subvention, 
and, in accordance with the Rill passed by the Diet in its 101 5-1 fi session, the 
Government is giving the Institute a subvention of 2,000,000 yen (£200.000) ’n 
ten years, whilst II. M, the Emperor has made a gift of 1,000,000 yen (£100.000) 
for promoting the object of the Institute. The total fund, supposing that 
the public subscrijdion comes u]) to the expected sum, would thus amount to 
S,000,000 yen (£800,000), of which alxnit 2,500,000 yen lias to be invested in land, 
buildings, and equipment. Rut since the interest aceruing from the funds is 
caleulatcd to exetnid the annual expenditure for the first six or seven, nr even 
more, years, when the activity of the Institute cannot of necessity be very great, 
it is expe(.*ted that at the end of ten years there will be left over a fund of about 
fi.000,000 yen (£600,000), whieb, calculated at 5 per cent, interest, would yield 
an annual ineomo of 300,000 yen (£30,000). To this extent, tlu‘refore, the 
Institute would \fe self-8up|)orting, and it is rouglily estimated on this basis that 
the number of staffs of all grades and of iriechaiiies, laboratory boys, <.Src., would 
*be between 100 and 120 in all. Rut it is evident that the Institute must grow in 
both size and activity, and that, therefore, tlie above income would soon be found 
to b(* inadequate to meet the necessary expenses demanded by this growth. As 
the Institute grows in activity, however, its importance will lx* made more and 
more evident, and it is believed that there would then be no great difiioulty in 
obtaining more money. 

Passing from the financial aspect of the Institute to its organization and work, 
it may be mentioned that its administration is intrusted to a board of managers, 
of whom one is a general director and another a vice-director. The scientific 
work of the Institute is carried on in the two departments of physics and 
chemistry, each, of which has a departmental director and a number of staffs, 
graded ah fellows, associate fellows, and assistants. The departmental directors, 
who are also fellows, superintend the research in their own departments, but 
each fellow is expected to undertake researclies on his own account, either by 
Jiimself -oi* in collaboration with other fello^vs, associate fellows, or assistants. 
Some of the associate fellows may also carry on independent work. A greater 
number id the researches would then be of an individual character, but there 
would also be several cases in which certain problems selected by the Institute 
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would bo dealt with from all points of view — casifs in whitdi a eombiiuMl eCfort of 
a number of fellows and assoeiate fellows, both physicists and chemists, would 
be required. 

It is expected that, in course of time, there would be formed a certain small 
numlwr of sections in each of the departments of physics and chemistry, with a 
chief in each sfM'tion, such, for example, in the chemical department, as tlM| section 
of inorfianic and physical chemistry, and the section of orj^anic and biolo|rical 
chemnstry. It is not in contem.]>Iation, however, to form separate sections for 
so-called pure and applied science, still less for such subdivisions as are jrenerally 
made ill apjilied chemistry, the policy of the Institute hein^j: to attack industrial 
problems from a broarler and essentially scientific point of vie>v. In this con- 
nexion it may lie numtioned that the Institute is exjiectiii/jT a number of s])ecial 
industrial problems to be constantly brought forward for solution by manufac- 
turers, and that the Institute would jijladly undertake tin* invesii<rntiou of such 
problems, somewhat on the same lines as are followed at the Mellon Institute in 
Pittsburfrh. , Sueh a policy would, it is believed, not only coutriimte more directly 
to the development of special industries, but also brintr tbe Institute into closer 
touch with the manufacturiiijaf world — a state of thin^ys which is evidently essential 
for brin^ying about a satisfactory federation of science and industry. 

The greatest and most fundamental difficulty experienced in Japan is the lack 
of really capable researchers, and one of the most important objects of the 
Institute is to train young men in original research. For this pur])ose a certain 
numlw‘r of university giaduates are annually elc^rtcjl to reseandi scholarships, 
which are tenable for two years, preference being always and strictly given to 
those candidates who have shown signs of originality and development rather than 
to those who have most distinguished themselves in examinations. TIuring the 
two years of his term a scholar works at some original research, cither' in the 
University or in the Institute, and if, at the ex]nvation of the term, he proves 
himself to be sufficiently satisfactory, and also desirous of getting a situation in 
the Institute, then he will be appointed an assistant. If, however, he prefers to 
go elsewhere, he is quite free to do so. The Institute loses notliing by this, for 
its obj<?et is to train young men in research work, no matter wliether they may 
or may not become members of its staff. An assistant receives further training 
in the Institute by constantly associating himself with the work of ojie of the 
senior members of the staff, and is, on being found to be sufficiently capable, pro- 
moted to an associate fellowship, and ultimately to a fellowship, with a propor- 
tionately increasing salary. A few of the associate fellows are annually sent 
abroad for further training, there being three (Asahara, Nishi-Kawa, and Taka- 
mine) in the United States at present. 

The laboratories and workshops of the Institute will l)e built upon a site which 
havS l)een bought in a northern district of Tokyo, not far from the f iniversity, but 
it will be some years before these are completed. Meanwhile the researeh work 
of the Institute is being carried on in the I’niversities of Tokyo, Kyoto, and 
Sendai, the authorities of these Universities having kindly placed some of their 
rooiuB at the disposal of the Institute, and the salaries of those engaged in or 
assisting research for the Institute, as well as expenses for instruments, chemicals, 
&c., being borne by the Institute. 

It may be added that the reason for making the Institute independent in its 
organization of either the University or the Government was to enable its staff 
to devote the whole of its time and energy to research, free h’om any tutorial 
work or the drawbacks attending a Government institution. 

12th December, 1918. 




CATTLE TICK. 


The Cattle Tick Sweeps Onward in Australia and 
Inflicts Heavy Losses. 

IN THE UNITED STATES TICK IS BEING DRIVEN BACK. 

The two maps which are here displayed retpiire little by way of 
exj)laiiatioti. The lightly-shaded portion of the one indicates the area 
in the United States infosled with the cattle tick, and the darkly-shaded 
portion of the other shows the area of infestation in Australia. The 
point of interest which these oiitlijies emphasize is tliat in tJie United 
States tlie frontier of tlie cattle enemy is being steadily pushed back, 
while in Australia it is bcdng steadily ]nished forward. Within ten 
years on tlie one hand a huge area has been freed from the pest, while 
on the other huge areas have been infested. 



When the cattle tick was introduced into Australia is not definitely 
known. Attention appears to have been first directed to the existence 
of the trouble by the mort^ality that occurred in a mob of cattle (intro- 
duced from Queensland) at Glencoe, about 100 miles south-east from 
Port Darwin, about the year 1880-81. From this centre the tick has 
evidently spread, until now it has taken possession of the littoral from 
the Tweed Heads (N.S.W.) to Wyndham (W.A.), and i>enetrated 
hundreds of miles inland. Year by year it goes merrily marching on, 
invading new territory, and inflicting serious losses. 
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A Committoe of expe,rts which, in 1916, inquired into the pest 
estimated that from tick fever alone Queensland has sulfered a monetary 
loss of at least £7,000,000. From loss of condition, and consequent 
exposure to infection by other diseases, such as tuberculosis, as well as 
diminished milk production, the loss has been largely augmented. 
Approximate figures covering these headings are difficult to arrive at. 



MAP OF TICK AREAS OF THE UNITED STATES, SHOWING AMOUNT FREED FROM 
^ TOC IN TEN YEARS. 


From tick infestation, as distinct from tick fever, large numbers of 
cattle have also died. There can be no question that the advent of 
the cattle tick has seriously affected the meat production of the Com- 
monwealth. So long as the pest is allowed to infest cattle and multiply 
there will be a constant drain on the revenue of the country, amounting 
to hundreds of thousands of pounds sterling annually. 


The future of our civilization depends upon 
the widening spread and deepening hold of the 
scientific habit of mind. 

-rR0F. lOHN DEWEY. 
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OUR NATIVE ANIMALS. 


Our Native Animals from an Economic 

Stand-point. 

By A. S. Le SOUEF.*^ 

0 EE1NG that great changes are taking place in our native fauna, 
it is as well to consider its value or otherwise to the country, 
and, if necessary, to further protect and increase, if possible, 
the asset it represents. 

n may fairly he said that in the next century only animals of 
absolutely economic value will find room in any country outside of 
resi^rves, so rapidly is the unused land of the earth being oc(‘U}>ied and 
turned to eommorcial use. 



VULPINE OPOSSUM. 


{Photo, hv Harry Burnell, 


Our native animals have a very distinct commercial value not 
generally recognised, in that they can thrive in country that will not 
carry ordinary stock; opossums live in the forests, wallabies in rough 
scrub lands, and kangaroos, owing to their ability to travel long 
.distances, can pick up a living in country that is of no use to the 
pastoralists, thus it is possible to make otherwise useless country yield 
. some revenue from, their skins and hides. 


Director Taronga Zoolojjfical Park, Sydney. 
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The money that has been made out of our wild animals in the past 
represents millions of pounds, chiefly from the furred skins of the 
opossum and wallaby and the hides of the kangaroo, but this trade is 
being rapidly lost from various causes, some of which can be rectified. 

The protection of the animals is a State responsibility, and although 
there are various Acts with that end in view, there is very inadequate 
machinery for their administration, and the trade in furs and skins of 
protected animals is not greatly interfered with, and it is quite ])o.ssible 
under the present circumstances that some species will become extinct. 

At the present time, practically all the small ground marsu])ials are 
being killed off, firstly by settlement, and secondly by the introffuced 



NAtlV£ CAT. [PAoto. by Worry BurmU, 


fox and domestic cat. This principally refers to the rat kangaroo, 
bandicoot, native cats, and marsup|al rats {PharscologaU) , 

There is evidence that the native bear (Koala), nath^e cats 
(Dasyums), and the phascplogales disappeared suddenly all over the 
country, about 1897, from a disease; the former is now only numerous 
in parts of Queensland and in South-Eastern Victoria, the Davjurm 
viverrinus, once so plentiful, is now only in evidence in county Cumber- 
land, round Sydney, and the brush-tailed phascologale seems to have 
gone altogether. 

The effect of this, as far as the rat kangaroos are concerned, may 
not very great, as they were apparently herbage feeders, but the 
bandicoots are insectivorous, and live largely on the larva of certain 
beetles, which, if lacking other enemies, may unduly increase, but the 
moat important pha^ is that, in the absence of the native jpat and the 
phaacologale, the mice will increase unhampered, except for the pre- 
.4^tory birds and reptiles, and these proved rather inadequate in the 
recent visitation, 
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The koala is purely a tree-foodor, they eat the leaves of Eucahfptus 
punctata, E. microcorys, and E, mcUiodora, and E. guvnii. 

The mountain opossum (7'rirliosurus raninuff) is confined to the 
Dividing Range, and seems to he only found in the mountain ash 
(EncalyptuH gigantca) country — there is a hlack siih-species found in 
the coastal scrubs of Nortljcrn New South Wales and Southern Queens- 
land whose feeding habits an* not known. 

The vulj)ine opossum (7\ rufpecula)^ found all over Australia, has 
many food trees, among which are Encalypiu^ corlacea, E. vlmlnaVis. 
E. hairy odes, E. tnaculafa, E. piperda, and E. sideroxylon. 



The ring-tailed opossums (Pscudorhinus) feeds on many scrub tiws, 
including species of eucalyptus, eugenia, personia, acacia, angophora, 
passiflora, &e. 

^ All the opossums are being rapidly reduced In numbers, and in 
spite of protection in New South Wales do not seem to be holding their 
own. They have suffered by the system in vogue, by which when they 
become numerous in any State the protection was lifted, and every 
available animal of any age or sex that can be found by the catcher 
is killed, and the remnant, if any, left to breed up again. The fox 
has been found to kill them in many districts. Considering their great 
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commercial value, they are well worth careful study and conservation. 
They have all the attributes of domestic animals, in that they are quiet, 
inoffensive, and easily handled. In our forest reservation, other things 
being equal, their food trees should bo grown and shelter provided, 
for the limit to their numbers, apart from food supply, is hollows or 
cavities in which to retire into during the day, and if a certain number 
were taken every year much timbered land would become lovcnue 
producing. 

Kangaroos are grass-eaters, and, as such, are not of much use on 
land that can be used for sheep or cattle, but at the present time there 
are numb^s on private properties and Clovermnent lands throughout 
the States. They are protected until numerous, when an ojxm seasoji 
is declared, and all and sundry killed off. If the land-owmer were 
allow^ed to kill males of a certain size they would be prevented from 
becoming a nuisance, and the danger of total extermination eliminakxl. 
Kangarot^ are fairly numerous in the vast unoccupied lands in the 
Central and Western districts, where they are kept in check by wild 



XOOlUSUIOIAS (UUGHING JACKASSES). 


dogs and professional shooters, but in the absence of any supervision 
it is possible that in times of drought, when they are concentrated on 
few sourcej <rf*water supply, they may become extinct 

Wallabies are in a different category, as they generally occupy 
rough scrub lands, where they are not easy to find, but they will 
travel long distances ^or certain foods, and can thus be made to enter 
enclosures and trapped without injury. The usual method of procuring 
wallabies is to set traps on their beaten paths in the scrub, or to shoot 
them. * 

The immense economic value of our bird fauna is fairly well known, 
but more exact knowled^ of the specific value of certain species is 
needed^ also of bird enemies, and inquiry ihto the possibiUty of increas- 
ing the number that can live on pastoral and agricultural lands. At 
present) much is left to chance, ana birda that arb invaluable are left to 
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fight their own battles, their nesting sites are destroyed, and poison, 
either for rabbits or blowflies, decimates them. Definite study into 
habits and food, the perfeoting of other methods of killing vermin than 
exposed poison, the preservation of nesting sites, and further education 
as to their value would be equal to giving a very substantial cash bonus 
to the community in the increased number of feathered assistants that 
would be available to attack insect pests that beset the primary pro- 
ducers. 

There is an evergrowing demand for our parrots, cockatoos, and 
finches for aviary purposes; these exist in millions throughout the 
country, and it is probable that this trade could be largely increased 
without injury to any economic factor, as these families are grain and 
seed eaters. 

Commensurate with its value, our fauna is noit receiving intelligent 
treatment, and it is necessary to (carefully study it with a vioAv to 
organizing its scattered wealth. 


** W« must rise to this greet occasion, turning a frightful 
calamity into a lasting good. We are beginning late, but we may 
at least avoid the mistakes of those who blazed the trail. Our 
duty is clear: our great industries, primary and secondary, must 
be stimulated, advised and aided by scientific industrial research 
sutd by wise laws on a scale commensurate with their national 
importance and value.” 

Inausural Speech Hon. W. M. HUGHES, P.C., Ac., 

First CheiraMa ef the Adriserj Caucil 
•< Sciesee hdastnr. 
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Australia Self-Contained. 

NEW INDUSTRIES. WAR LESSONS. 

By H. W. GEPP.* 




(I.) 


HE war brought al)OUt the ploughing of many new furrows 
and the uprooting of many old fallacies. Under the 
imjmlsc of necessity, Australia was forced to rely more 
and more upon her own resources and to depend more and 
more upon li(‘r own initiative. There is the danger, 
however, that with a return to normal conditions of trade and industry, 
the fresh fields which we were opening up may be neglected, and 
lacking diligent and intelligent cultivation may quickly become choked 
and overgrown. 

We are beginning now, however dimly and imperfectly, to realize 
that in the new war upon which we are about to enter — a w'ar for 
economic existence — that we, as a nation, must be self-contained. We 
must become more self-reliant; we must display keener enterprise. There 
must in future be no sole dependence upon other countries for the pro- 
duction of essential commodities. Australia minst make a stronger effort 
to produce the finished article from at least a portion of her raw 
matm’ials, and that effort must be accompanied by efficieTicy, both 
national and individual. Undirected and un-co-ordinated striving after 
vague and indefinite objectives must give way to an organized and sus- 
tained attempt to reach a definite goal. National efficiency can effect 
this change. Individual eificiency will hasten it. An addition of 
£4,000,000 per annum in taxation to the huge financial burden under 
which we are struggling renders this offoii; imperative. 

The question then presents itself — what are the difficultie.s, and 
how shall we meet and overcome them? As conditions are at pre- 
s<nit we cannot survey the future without serious misgivings. The old 
order must be changed for a new. 

Australia possesses great natural resources, and all the potentialities 
for commercial expansion. It produces, or can produce, all neces- 
sary foodstuffs. It is pre-eminent in the production of wool. Cotton 
and fl^ax can be grown in abundance. All the metals — iron, steel, 
copper, lead, zinc, aluminium, tin, chromium manganese, and nickel — 
exist in large quantities ready to be utilized. There is ample supply 
of the rare metals such as tungsten, molybdenum, titanium, osrniridium, 
and platinum. All the fuel oik — 'petrol, commercial alcohol, lubri- 
cating oils, waxes; all the potash, acetic acid, acetone; and all the 
sulphur-bearing materials are available for our use. 

• General Manutcer of the Electrolj'tic Zinc Commny of Australasia Proprietary Limited, an(l a 
member of the Kxeooiive Committee of the Advisory Councii of Science ena Industry. 
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Are not these sources of national wealth to be exploited? Are we 
to depend entirely upon a League of Nations for our future security, 
and make no effort to help ourselves? From the point of view of de- 
fence alone Australia must raise herself to a state of complete pre- 
Tparedness. From the financial stand-point, it will almost certainly be 
^obligatory for us to cease borrowing at the earliest ]>ossible moment. 
This can only ibe effected by increasing the production and value of 
our products. Reconversion of all the indebtedness incurred before 
the war will probably add at least 30 per c^nt. to the annual interest we 
shall have to meet. The cost of repatriation — a mere i)ortion of the 
obligation we are under to our soldiers and their dependants — the cost 
xof pensions, and many other expenses caused by the war, which will be 
upon us after war is over for several generations, at least, can only 
ibe properly met by thorough appreciation of the problem by the whole 
community. Leaders of the community, both Commonwealth and 
State, must place the whole position plainly, even harshly, before the 
people, and organise the country to meet, contend with, and overcome 
.the difficulties which will confront us all. 

jTiliere are many angles from which this great question can be 
viewed. One of them, not indeed the least, is the problem of the suc- 
cessful inauguration and operation of new industries which will very 
materially assist in keeping the people of the country effectively em- 
ployed, and will enormously increase'- the value of the natural products 
of Australia, and make all the difference from the points of view of 
defence, repatriation, population, and finance. 

If the destinies of this country are to remain in the hands of the 
people of Australia, if we wish to pass on to our fhildren a country of 
which they and we may well be proud, then surely we must ibegin to 
work much harder towards setting our whole house in order. It is 
therefore absolutely im<perative for new industries to be started in many 
quarters to work up primary products and by-products, and, fur1;her, it 
is equally essential for the Goveniments of the Commonwealth and 
States to assiduously and persistently foster these new industries. 

The Commonwealth already has shown its intentions in the forma- 
tion of the Institute of Science and Industry, and the Board of Trade, 
.and at least one State, South Australia, had previously taken steps in 
the same direction. More, however, is necessary than the formation 
and financing of Institu<tes and Boa:^a, namely, that the efforts should 
have the heartiest support from all departments of the different Govern- 
ments, and from the whole of the people in the Commonwealth. Much 
propaganda work iti this direction is still needed. Salaries commen- 
surate with the proposals should be paid, and information and assist- 
ance from other countries, particularly Great Britain and the United 
States of America, should be obtained in starting these new organiza- 
tions aright. Indeed, if it were possible to obtain from the United 
States Government one of their principal officials from, say one of 
their most successful Bureaux, such m the Bureau of Standards, either 
temporarily or permanently, it is more than lively much time, labour, 
and ivoiriy would he saved. All wiir certainly admit that any avail- 
able experience should be obtained without, of cow^J easting the 
slightest reflection upon the ability of our own officials. 

A^Hiniiag that individualism in detail is mope suited to the A^glo^ 
Saxon trinp^rampn^ odleoltvisin, we siiali have to eon&Mer how a 
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big initial programme of new industries can be carried out to bisure 
the well-being of the Commonwealth. The uttermost self-sacrifice has 
been displayed by our .soldiers, and it is incumbent both upon those 
who have been unable to got near the fighting line, also upon the 
, younger generation growing uj), to assist to the utmost in dealing with 
the aftermath of this war tragedy, and to sacrifice ourselves to what- 
ever extent is necessary towards building up the Coiiiinonwealth of the 
future on the best lines for the final realization of the Great State 
wherein the happiness of all its memlxirs is the chief object and aim. 

We have problems, indeed many problems, in front of us. Many 
men liavc already returned, and a far greater number are still to 
return. They are not the same men as they were when they wont 
aw^ay. They have been through experienc(.‘s, compared with Avliich our 
greatest trials are as nothing; they come back bigger, broader men,, 
capable of bigger, broader things; more capable for better or for worse 
than they were when they left ns. They are, in many cases, not 
noiTiial when they return, and it is one of our highest duties to show 
them we are doing onr lH:‘st to appreciate, and are prepared to sacrifice 
ourselves to carry out, towards building up the future, what their 
suf>reme efforts have hel])ed to mak(‘ possible. 

What are the os.sential factors o].xu'ating towards the siicycessful 
development of new industries in a young country? 

They may be divided under several headings, viz.: — 

1. Natural Resources. 

2. Politics. 

3. Finance. 

4. Kducation. 

5. Organization. 

fi. Relations between Labour, Management and CapitaL 

7. Relations between Different Operating Companies. 

8. National Efficiency, in its broadest sense, for the attainment 

of which health and contentment are essential. 

9. Maintenance of the Ethical as opposed to the Materialistic 

Attitude of Mind. 

10, Development of the Spirit of Industrial Citizonship. 

11. Recognition by the Country of the Value of big Companies 

or Corporations when properly controlkd. 

Natural Resources, — As shown previously, the natural resources of 
Australia are immense, and, in many eases, almost untouched. For 
instance, we only handle a small .proportion of the w’ool we produce ; we 
have no manufactures of cotton goods at all in the country, and still 
export a very large quantity of ores and concentrates without abstract- 
ing the metal therefrom. We export sulphur-bearing concentrates and 
import sulphur-bearing materials. We export wool and import tweeds* 
and the history of the treatment of by-products in Australia has yet to 
be started. As an example of the wastage that is going on, there is 
one public abattoir killing^ all the meat for many thousands of people, 
where every drop of blo(Si is. run to waste daily, and this is but the 
merest instance. 

PoXifoVa. — The .present and future positions call for statesmanship 
of the highest ordw. The United States Government has definitely 
adopted the praet^ of bodies of specialists to consider- 
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and recommend upon specific problems and, in nlmiost all cases, such 
recommendations have ultimately been ado-pted. 

Whatever system is to be followed finally in fostering new industries, 
it seems desirable for our Commonwealth Authorities to have a full re- 
view of future necessities, and our statesmen and leaders to consider 
the position closely. Some favour a system of bonuses on production 
from new industries, graduated according to a logical scale based upon 
the essential nature of the industry to the Cominonwealth, and the 
particular circumstances of each case. 

Further, there is the whole problem of the heavy cost of building 
and plant construction here in Australia; the question of heavy duties 
upon machinery, &c., absolutely unobtainable in this country. 

The question of markets is already under investigation by the Com- 
monwealth. In this connexion, the appointment of Mr. H. Y. Braddon 
to Washington was a most excellent one from all points of view. 

For some time past, the United States Ministry of Coiiiinerce has 
been sending specially selected technical men, touring the world to report 
on their particular subject, for the benefit of inamifaoturens in America. 
This system might well be considered by the Comuiouwealth authorilies. 

Finance . — This subject calls for very special consideration by 
experts with a view to the possible formation of trade hanks, sui)porte(l 
or guaranteed by the Commonwealth for the purpose of supporting 
industries favorably reported on by selected experts. 

Edii^ation. — Either there is a sad lack of appreciation or a very 
serious state of inertia with regard to the matter of education. We 
progress up to a certain point, we deal fairly thoroughly with primary 
education, then all appreciation of the issues involved and the purposes 
of education seem to be lost entirely, with the result ithat the final 
position is most unsatisfactory and indefinite. There is an imperative 
call for a broader outlook, for the expenditure of much more money, 
and for thorough appreciation of the fact that, unless all steps are takou 
to discover, develop, and completely educate the best brains growing 
up in the community — 'irrespective of which particular class of society 
they exist in — the country cannot he expected to advance as it should in 
properly co-ordinated and balanced prosperity. 

We allot a student of sfKicial ability £40 per annum as a scholarship, 
out of which he is expected to attend the University, keep himself, 
and, possibly, also assist in keeping the home going, with the 
result that many of the best men are unable to avail themselves of 
the opportunity, and the country loses much more than the man, 
Obviously, if it should pay to send the man to the University, it pays to 
enable him to live decently, without worrying about ways and means, 
and, moTeover, arrangements should he made that each of these men 
has a post reserved for him when he completes his training course. In 
this connexion, large companies can clearly do much more than a 
number of smaller ones, as they have ntiore. reserves, and can afford to 
carry larger, overhead expenses. 

The experience of the world generally is that men of directive 
Opacity and imagination, v^ho are at the same time well-balanc^, are 
vftr msiToe. They. do not, originate fjrom any one particulai: class of 
s^lety> and it is one of the most itnportant duties of e^^pstion fo 
di^ver such men and make thmn lealiae they are giyea their partimilgT 
S^ility and balance* in trust for society. They should bO 
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and developed that they may become tlie leaders? of industry, for without 
them any country is poor indeed. 

Initiative, imagination, energy, and organizing ability have always 
been scarce, and are much scarcer to-day in this country owing to so 
large a proportion of the younger men of the best ty{)e having been lost 
to us through the war. One of the greatest necessities of the present is 
to appropriate the next crop that is coining along and develop it to the 
utmost. Supposing one were asked to recomifKmd a dozen men for big 
jobs of a developmental kind, could we do so? 

Australians are themselves, or are descended from, peojile who have 
shown much initiative by coming so far from the ilome Land, and our 
soldiers have made it abundantly clear what initiative really means. 
Hence Australia possesses probably as large a percentage of initiative 
as any other country. 

It is the country’s duty to stimulate this quality and afford it oppor- 
tunities for development. 

Organization. — Firstly, organization by (V>mmon wealth and State, 
in connexion with legitimate fostering of industries from the T)oints 
of view of technique and markets; and, secondly, organization of 
industries from aspect of internal details. 

liegarding tin* first, it should be thorough, and with the whol<* power 
of tli(‘ peoj)l(* Ix'himl it should be consistent with the great objects to be 
achieved. 

In dealing with the problems of inauguration and organizing new 
industries, it is essential that tliose responsible should have the .subject 
examined from all angles, and prepare a report and estimate covering 
the whole economic.s of the proposition. This will, of course, include 
the cost of production, the price and quantity of the raw materials 
available, the qmvstioii of the supply and efficiency of labour, and the 
organization requircnl to insure the maintenance of reasonable content- 
ment and consequent efficiency, the matter of freights, and the whole 
broad subject of available markets. When all this has been thoroughly 
sifted and thrashed out, furtlier details of finance have to he carefully 
examined, and ample provision made for necessary capital, both for 
the construction and operating, including what is very often overlooked 
or undereatimatod, viz., capital required to conduct the business. This 
latter item is often much larger than anticipated, Imt, of course, is 
subject to interest, not to dcpreciution charges. 

Eiigagemenil of a large staff requires considerable experience, and 
special consideration must l)e given to the temperament of each member 
of the staff, also to remember that, however good a man may be at his 
special work, he is no use to the whole job unless he will become a 
member of the team. 

Another task is to programme all proposals and lay out, as far as 
possible, a table of precedence in construction and operating, so that all 
the staff shall clearly understand in what order the work is to be under- 
taken. ^ 

All necessary attention should be paid to research work, and a special 
department allocated thereto, which must conduct investigations in 
consultation with the chief operating men in so far as the research is 
Telated to the operating. 

‘ (To he eontinmd.y . 
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A Forest Policy for Australia. 

By C E. LANE4>00LE.* 

{Orniinued from page 93.) 

USTRALIA has suffen?d greatly through her isolation. (-anada 
naturally followed in the footsteps of America. She drew on the 
forestry schools of Yale and Harvard for her skilled men, and 
her people (juickly developed a forest conscience. Australia has no 
such near neighhour — ^Ne’W Zealand being, if possible, a worse offender 
than herself — and she has had till recently no forest school in wliich 
to train her foresters. It is little wonder, therefore, that the country as a whole 
has not yet realized the seriousness of the situation. Already we rely on an impor' 
tation oi close on £3,000,000 of lumber a year, a figure which, for our small popu- 
lation and the infancy of the country, is a startling one. We find that our tanners 
cannot satisfy their needs from local supplies, but must rely on Natal for their 
w'attle bark, bark obtained from trees grown under cultivation from seed imj^orted 
originally from Australia. Our coachbuilders must look to America for their 
hubs, spokes, and shafts. The total area of Australia is 1,904,000,000 acres, and 
of this the forest area, according to the statistics, is 1 0‘2, 000,000 acres, or o per 
cent. But this area arrived at by the statistician is not the area of tinilK;!' 
country, but the area on which trees, be thej^ niulga, niallec, or other scrub, are 
growing. The actual area of fortist country, that is. country covered by timlau 
for milling purposes, or capable of growing such timber, was set down at the 
Inter-State Forestry Conference held in Perth in 1917, at 24 000.000 acres. 
This estimates excludes, of course, agricultural land on which timber may be 
growing. Such land cannot come into the forest estate. The percentage of fon‘st 
in the Commonwealth is, therefore, 1 per cent., a percentage which all will 
readily admit is utterly inadequate for the needs of the population wdiielj the 
country will support in the future. It was Evelyn wlio wrote in 1604*: — 

Since it is certain and demon.strable that all arts and artisans whatsoever 
must fail and cease if there were no timber and wood in a nation (for he that 
shall take his pen and begin to set down what art, my.stery or trade, belonging 
any way to human life, could be maintained and exercised without wood, will 
quickly find that 1 speak no paradox), I say when this shall be well considered, 
it will appear that we had better be without gold than without timber. 

If the Commonwealth is to attain her full development, tlum it is essential that 
she should take every step possible towards improving her fortist asset, so that she 
may draw from it in the future a maximum output of timber to serve the many 
industries to which wood is the essential key. 

The situation has caused many thinking men to issue notes of warning. The 
Inter-State Commission on Timber, after an exhaustive research into the timber 
resources of all the States, commented on the alarming situation in very plain 
termst: — 



Our timber industry presents features of exceptionally grave Importance 
from an industrial point of view. The national aspect of the question hitherto 
has received but scant attention, notwithstanding the fact that, in the absence 
of immediate provision for afforestation and re^afforestation, the Industry in 
respect of Australian timbers is, within a brief period of time, practically 
doomed to extinction. 

Excepting perhaps the State of Western Australia, It is highly probable that 
within a period of thirty years, at the present rate of consumption, we shall, 
for all practical purposes, exhaust our accessible marketable supplies of all the 
more valuable timbers; and from the present outlook it is not unreasonable to 
anticipate a later period, when Australia will depend upon other countries for 
her supplies of eucalypt hardwoods. 

Our policy hitherto appears to have been based upon the assumption that 
our timber resources are inexhaustible. It cannot be too strongly emphasized 
that, although we have magnificent timbers, which in beauty and utllltv for 
tnafiy Industrial requirements are unexcelled, the forests upon which we mav 
rely for these timbers are comparatively very limited in area. They are 
scattered for the most part in isolated localities, on the ranges adjacent to the 
coast. ... ^ 

He. wIkuk vide kiKMrledg« of fenatry in t^e Dominione gtree special 
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heads of the Departments in each State. \vh€»n in conference, have shown the 
st^rioUsness (if the situation, and repeatedly brouj^ht their resolutions before 
various (loveriiniciits. Dn the last occasion, the subject was laid before the 
rreiniers^ Conference. What is now needed is a forest policy for Australia as a 
whoh% a didinitc line of action which will be r(H*ogni8ed by" all Governnients as 
bein.u essential to the ^^eiieral welfare of the Corn inon wealth. 



BLUE GUM (EUCALYPTUS SAUGNA) GOSFORD DISTRICT. NEW SOUTH WALES. 


1 place, a thorough stock-taking of the land is needed. The land 

•liould be classified according to its possibilities of development, and all land 
mint for agricultural purposes should be examined with a view to determining its 
wpabiuti^ for growing timber. If forest is already growing on the land, then 
uie eiassinnation should show clearly the boundaries of the portions that may be 
to agriottitural use after the timber has been utili«e<C and land which it 
Will not pay to clear for su^ a purpose. Here there may be a clashing of interests; 

^53 




SCIENCE AND INDUSTRY. 


but it should be possible for experts to lay down some criterion. In the Philip- 
pines, the criterion is whether the land with the timber on it will fetch a higher 
price than the land after the mill logs have lieen removed to the mill. 

The next step is the demarcation of all forest land by survey, and, following 
on the demarcation, comes the permanent reservation of the land as State Forest. 
Such reservation must be of a character that will make it exceedingly difficult for 



TBSt PSLUNG, mXHH, TASMANIA. ol Tatmanb, 

art admintd to b« Ibt toUott tfoto in tbo wortd. 

a r^ocaticm to be obtained. Land suitable only for forestry and dedicated to 
purpose should be inalienable. 

Having established the forest estate on a permanent basis, then the question 
of its ma^gem^ be envisaged. There will be large areas of destroyed 

small areas el partially destroyed forest, still smaller areas of hciilHug 
e^untry, andy lastly, areas of barren eountry suitable lor afforestation. All these 
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ty|M'« of land that to nial«? up the forest estate must be taken in hand without 
loss of time. The destroyed forests require a selieme of reforestation, the 
partially-denuded areas one of utilization and reforestation, the millin" eountry 
must be worked on lines whieli will assure a permanent yield, however small, from 
these poor remnants of our forest w^ealth. Lastly, the barren lands must form 
the subject of an exhaustive inquiry and of careful experiment, with a view to 
discovering the best species, indigenous or exotic, to be us(‘d for afforestation 
in each locality. All these schemes should be incorporated in what are technically 
t<*rmed forest "working plans. These working plans are the forester's bibb*; in 
these is set out for a long period ahead the wTioh* of the scheme, the compartmentg 
that arc to be dealt with each year, the nature of the work, tlie cost, in fact, every 
d(‘tail n(*cessary to enable the officer in charge to c^arry the operations through on 
liiu'R which assure a continuity of policy. In forestry, more than in any other 
industry, a continuity of policy is essential. The comments of the C'ommittee 
iej)orting on forestry in England are worthy of note in this regard; — * 

Further, the afforestation policy of the State, once embarked upon, should 
he as little as possible liable to be disturbed by political changes or 
moulded by political pre.ssure. AVe cannot, and do not. claim that it 
should bo* independent of parliamentary control, but when Parliament 
has once adopted a policy of afforestation, the decisions that have 
1o be taken as that policy deveIo]>s should not be taken by politicians, and 
if grievances and difficulties arise they should be adjusted in an atmosphere 
in which forest policy, and not political expediency, is the deciding factor. The 
last respect in which independence is Important is w'ith regard to funds. An 
element of control is. of course, e.ssential. and it may well be strictly enforced, 
laillament must be informed of the cost and result of each year's work. The 
VuMic, in fact, will want to know, and will have a right to know, that they are 
likel.v t<» get value for their money. This, however, ought not to be incom- 
patible with an arrangement under which the authority will have, during its 
early yoar.s at any rate, a greater degree of certainty as to the funds which it 
will administer than is generally produced under the system of .submitting 
annual votes to Parliament. If there w’ere a power to pull up the authority 
by the roots to see how it was getting on. the results might be almost as serious 
as if a similar proce.ss were performed upon the trees that it had planted. 
The authority, like the tree.s, must have a chance of striking deep root, and 
mu.st, therefore, be able to plan its work for some years ahead with the certainty 
that it will have funds to carry it out. 

The draw'ing up «)f th(.‘ forest working plans demands the skill of expert 
ft»n*sterK, and it will be tbereff»re n4‘cessary to obtain tin* services of a number of 
te(‘]iiiically qualified and fully trained f<»resters. rnfortunately, the number of 
expert foresters in Australia to-day is so small that they can be counted on 
tlic fingers of one band. -Also the facilities for training foresters in Australia 
are not good. There is a lack of deinoirntration areas, model forc'sts, whore th(* 
student can learn bow an area of timber should be managed, Tlie theoretical 
training is given at Adelaide ITniversity, South Australia, owing to its climate, 
is particularly unhappily situated, so far as forests arc concerned, and the 
students, wTiile excstdlently grounded in the theory, lack that practical experienc<* 
whieli can only Ih> obtained in a forest under sound sylvicultural management. 
It will be necessary, therefore, to begin with, to import a small number of highly- 
trained and experienced foresters as working plans officers. Then, in order to 
build up the trained staffs to deal with the forests under plans laid down, 
it will be necessary to establish a school of forestry for the whole Cimimon- 
wealth. There are indications at present that several of the States contemplate 
establishing forestry schools. A duplication of such institutions is the mistake 
that England and the United States of Amcricra have made, and which they 
deplore to-day. France has one forestry school, from which she turns out sixteen 
students annually. The school is situated at Nancy, in the forest country, and it 
boasts a staff of eight professors. It is unattached to any University, and 
supplies the whole needs of the French Forest Service. Tlie duplication of 
schools in Australia would result in four or five third-rate schools, mere lecture- 
ships at^ched to Universities, while what is required is one first-rate school. As 
to the site for such an institution, I do not think that there can be any doubt 
among foresiet's as to the State which would afford th4 largest range of forest 
conditions for' t^' education of the student. That State is New South Wales, 
where the forests range from the edaphic formations on the Murray to the red 
Anountain ash near the snow line; frbm the brush forests of the northern rivers, 
throuj^i th^ moirh StiCalypt irffnlmrks, &c., to the cypress pine on the sands 
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of the interior. Hneh a ran^?e of forest conditions would enable a student to 
acquire knowledge which would equip him for service in any forests in Australia. 
The New South Wales authorities have chosen a site for a sehool near Gosford, 
and are now s(>eking a principal and staff. It is to be hoped that the school will 
be soon an established fact, and that it will l»e on such broad lines that it will 
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become the school for the whole Commoimealth. With the working plans olTittn s 
to lay dowm the plans of the management of the State forests, and the Australian- 
trained staff of district oflicers to supervise the carrying out of the plans, the 
foundations of the professional staff will be w^ell laid. 



tmm COUNTRY AT NANOCNI. WriORIA. 


The next req^rement will be a trained anhordiimte atadf of fore«ti‘r 0 . These 
will be Ihe N.C.O/a of the forest ara^, and it is esseittinl that they also should 
a practical training, though it is not necessary for 'them to reach 

the high ^ee ^ education and theoretieia training the professional 
!^lf***5 , It is poi^bfe thst a syetws of sfOMBtiaadiiv, eomUned wilh 
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moB en^a;?ed cm sylvicultural work in tiie forests; he will supervise the felling 
and sawing of timber on milling permits, the sowing of seed and raining of plants, 
and the planting of barren land. Under the district ofiicer, he should be respon- 
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mble for all the work on a given “ working circle,” or subdivision of a State 
forest. With this staff and the necessary lalamr, the carrying out of the working 
jdans may be undcrtnk<*n. 
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During the growth and progress of forestry in the Commonwealth there will be 
a continual demand for reseaiHjh work. The working plans officers will be faced 
with many sylvicultural problems which require patient study by specialists to 
solve. There will be numerous fungoid and insect diseases requiring invcvstiga- 
tion* Research into the question of forests and water supply; also into forest 
meteorology in general will be necessary. All these researches should l)e cairied 
out at an institution, preferably at the School of Forestry, wdiere, if possibles tlie 
staff of professors should be chosen with a view to their taking up this work as 
well a« the principal duties of teaching. Again, there are the problems connci tcd 
with our major and minor products, which are crying out for solution. Imcsti* 
gations into our gums, rfesins, kinos, fibres, tanbarks, oUs, scents. The physical 
properties of the timbers must be exhaustively tested; also their durability." The 
rapid seasoning or kiln-drying of our timbers needs scientific investigation. W ith 
the diminution of timber supply the use of inferior woods for such degraded us(*s 
as sleepers, paving blocks, poles, and piles is indicated, and here research work is 
required, with a view’ to determining the best antiseptic system of imprt*gnati<ui 
to be adopted. Paper-pulp is another matter which Australia must take in hand 
serioqsly*. The day is not far distant when the paja'r-pulp supplies of America 
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will be BO diminished that the price of pulp or paper will make it possible for some 
of our ^oods, grasses, or sedges to be jmt to this use. Destructive distillation of 
wood, and the utilisation of wood waste for the manufacture of various products, 
are two large pieces of research. All these inquiries should he carried out at a 
properly-equipped Forest Products Laboratory. 8uch an institution should be 
(|uite separate from the Forest School, and, indeed, might very well be establislied 
in whichever State has the largest wealth of unexplored forest products, 

A very important part of the policy should he forest propaganda. The great 
mass of the people have but a hazy idea of the meaning of the word “forestry,” 
while the objects which are to ^ attained und^r a forest policy are closed books* to 
them. At present the Australian Forest League, branches of wdiich exist in each 
Staioj has two publications^TAe Tree in Victoria, and Jarrahf in Western 
Australia* Both are doing excellent work, aifd it is to be hoped that they will 
continue aii^d obtain an increased circulation. Journals such as tlJese might well 
be subsidised, so as to enable them to be published for imOr© general distribution. 
At Vresoitt they are dependent for the funds to defray the printing on 

eubaoriptions from members and what can be obtain^ lof ady^^lsement space. 
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Ill New South Wales tliere is a journal issneil by the Forestry Conirnissioii, which 
is entitled the Aufitralmn ForvHtrif Journal, The ( Commission is to be congratu- 
lated on having embarked on this form of propaganda. The journal is well got 



BLUE-GUM POES AT NORFOLK BAY. TASMANIA. READY FOR THE ADMIRALTY. 

up, and it contains contributions from all jvarts of the (.'ommomvealth, and so 
ha.s a fairly large circulation outside New South Wales. The development of 
forest propaganda work is of the utmost importance, and the number of forestry 
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journals should be increased. The Canadiah system of lecturiiifr tours throng*!! 
the timber country is a good one, and might well Ije introduced into Australia. 
Bobks on forestry for children are also valuable aids. Tlie older generations are, 
for the most part, so much in a groove that it will be difTicult to impress the 
altered conditions on their minds. In th<? matter of fires, the hoj)e lies in propa- 
ganda work with the rising generation. 

The above, then, are the main points of a forest policy for the Common weal tli. 
It is obvious that this is merely a skeleton, and it will be necessary for' the forest 
experts of the various States to supply the flesh to cover it and the blood to 
give it vitality. Only the man on the possessed of a knowledge of the 

many different local conditions that affect the problem in each district of his 
State, is in a position to advise on the details of such a poli<*y. There is no 
doubt, however, that if all the States were to accept some deflnite foundation 
of a forest po]i<*y, the erection thereon of the wlifice of sound forestry Would he 
but a comparatively simple matter. The main obstacle, as has been mentioned 
already^ is the difficulty of finance. The ever-pressing cry of an insistent 
Democracy for the expenditure of money on purely present and very local pro- 
blems must of necessity be heard before the voice of the forester. Forestry, while 
Hhowing a sound business profit, only does so after what is regarded in these days 
as a considerable lapse of time. Tlie “local member” is far more concerned witli 
the repair of the village pum]) than the possibilities of his district 25 years 
hence. He is apt to retort, when the matter is pressed before his notice, with 
the question, “What has posterity done for me?” Even In the old countries we 
see that such essential matters as naval defence have been starved of money. In 
France the outcry for social reforms resulted in the army itself suffering through 
lack of funds. It is little wonder, therefore, that young nations sparsely popu- 
lated, and utterly dependent on Government develofmient work for the opening 
up of the country for settlement, should, even when th€\y admit the necessity 
of a forest policy, find it impossible to provide the necessary money to finance 
the scheme. 

It is doubtful whether any national work yields as sure a return as forestry, 
yet it is wwk in which the present generation, and the voter who governs the 
destiny of the country, sees no return to himsidf. Sir Alexander Peacock put the 
matter as succinctly as possible when addressing the delegate-^ of tbe Inter-State 
Forest Conference in Adelaide in 1916. He said: “TIk; trouble about forestry 
is that the trees have no votes.” It is true that certain States have tak<m steps 
to provide funds for forestry. New South Wales has ear-marked, under her 
Forests Act, half the revenue derived from the forests. Victoria has made a 
Ijcrmanent annual appropriation under her Act of 1918. Western Australia has 
created a fund into which three-fifths of the net revenue derived from royalties, 
leases, licences, and tim!>er dues generally is paid, and which can only l>e expended 
for forestry work. These are all steps in the right direction, which will doubtless 
result in much good work being started ; but we have to look forward many years 
in forestry matters, and tbe time that concerns the foresters most is when the 
last big mill has closed down in Western Australia and in Tasmania, when the 
demand to open up and cut out the out-back forests in Victoria has lasm acc(?ded 
to, and the period is reached when there is nothing to look forw’ard to but a 
long sequence of — from a revenue stand-imint — ^Iflank years while the forests are 
being restored once more. The well-jMjpulated and more highly -developed States 
will probably be able to carry on by supplying funds from general revenue, but 
the less developed Statt^s will he unable or unwilling to face the burden, and the 
forest policy will be relegated to the background. It is this very serious proba- 
bility that makes the problem of Australian forestry one which should receive 
tlm thought of all statesmen to*day. Some plan must be evolved which will 
meet the situetlou. If the Central Federal Authority were to adopt a forest 
policy, and assist those states which are i»o placed Anancially as to make forestry 
a difficult matter, a way might be found out of the diflleulty. The forests of the 
Commonwealth are obviously the heritage of tie whole eodtinent, and not of any 

K 'cular States The advance of meney by the Federal Qoveimmeiit to those 
Governmerits which are unable to foot their oW» fomt bills would mm to 
be sound policy. The investnmit is a particularly sale for tbe Ititereat and 
profit on the undertaking are a^^snred, v^hile tbe security is excellent, being the 
growing forests themselves. *** 
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In this article .! liavt' att«Mii])ted to 8k<*t<‘h vvliai has led \ip to the serious 
fiirestry situation we are face to face with, and, at the same time, to au<;^est 
the remedy. Australia has a maximum of lepslativo enactments and refjulatioiis 
governing? her forests, a minimum of forests, and the amount of sylvicultural 
work she has done is so small as to excite lauj^hter in otli(*r lands where forestry 
is an accepted national policy. The rem(*dy is the ado])tion of a forest policy 
throughout the whole of Australia, such a policy to include: — 

1. The classification of the land with a vi(*w to the demarkation and survey 

of th(‘ forest estate. 

2. Ilie permanent reservation of this estate. 

II. The appointment of a certain numlM*r of higlily-trained working plans 
officers to draw up the plans necessary for the managimient of tlic 
forests. 
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4. 'Phe estahlishment of one sound fon‘st schoi»l for tin* training of the 

professional staff. 

5. The training of a sulwirdinate staff in the practice of forestry. 

d. The establish meiit of a Forest Uesearch Institute attached to tiu* 
Forestry School. 

7. The esttthlishmeiit of one or more Forest Products ’ Lahoratories to 
investigate the commercial pf)ssihilities of our wealth of forest 
produce. 

S. The initiation of a wide publicity campaign in order to awak<* a forest 
conscience in the minds of the people. 




SCIENCE AND INDUSTEY. 


Tempering Droughts : Fodder for Lambing Ewes 

and Lambs. 

A letter, dated lat October, 1018, was received from the Secretary of tbo 
Graziers* Association of New South Wales, statinp^ that the C-ouncil of the 
Association had expressed a wish that the Institute of Science and Industry 
would undertake research in stock diseases, particularly the stock disease which 
is causing heavy losses in the southern parts of New South Wales. The Secretary 
of the Association forwarded an extract of a letter from a nieinber of tht‘ Associa- 
tion, urging that the Federal Government should xindertake an investigation into 
the question of dndting a fodder which will take the place of green feed for lami»ing 
ewes. Tile writer of tlio letter point<*d out — 

{a) That, owing to dry spells during lambing time, the average lambing 
from ewes put once to the ram for the year is very low, about 50 per 
cent. If the lambings can be increased to, say, 80 per cent., there 
would be a large increase in the number of sheej), in the w(h)1 clip, 
and in the quantity of meat available. 

(b) Grown sheep ean he saved during droughts, there being suitable fodd(‘rs 

available. 

(c) Tliere is nothing at present available that will save young lambs 

except green food. 

(d) '^rhe fodder required must be one winch will make milk in ewes, and 

at same time be easily digested by lambs. 

(e) He suggests that a suitable fodder-cake should be devised. 

The Council of the Association hoped that the Institute of Science and 
Industry would make investigations into the matter in view of its great 
importance. 

As a preliminary ate[), letters asking for their views on the matter and for 
information as to the lines on which experiments might be conducted were sent 
to the following: — Professors Watt, 1). Stewart, and Paterson, and Mr. A. K. 
Richardson. 

The replies received are summarized as follows: — 

Professors Watt and D. titewart sent a joint rely, stating — 

(а) That the investigation might quite well be carried out by the State 

Departments of Agriculture, which have all facilities available. 

(h) The New South Wales Department of Agriculture has already carried 
out experiments with regard to supnlementing the silage rations for 
ewes and lambs. (Particulars of tne.so experiments have since been 
obtained from the Department, and are referred to below.) 

(c) The main difference between the requirements of mature stock and 
lambs or milking ewes is that for the latter a succulent food is 
required, and the most promising basis of a suitable drought ration 
for them is properly prepared silage. 

Professor Paterson pointed out — 

(o) Tliat ewes with lambs want a less heating ration than mature stock; 
one that is more digestible and more nitrogenous in amide nitrogen. 

(б) The desired qualities are found in immature forage, roots, silage, and 

brewery by-products. Roots, mangels, and turnips are excellent, but 
tot) costly. Silage, judging from its utility in dairies, should give 
ii^ilk to ewes, but may possibly hurt young lambs, if allowed to eat it, 
owing to high acid contents and various decomposition products. 
The best stand-by wuld be lucerne or wheaten hay cut at an immature 
stage, fed chaffm in troughs in a dry condition, or moistened with 
water and treacle. Lucerne meal ground and pressed into cakes does 
not seem to offer any special advantage to justify its high cost. 

(o) Professor Paterson outlines a scheme of experimental work, A number 
of 1-acre plots could be fenced off with netting on a bare piuidoek, and 
V 20 ewes with lambs placed in each. Provide Water and 1} to 2 lbs. 
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dry rations per aiieep per day. He a Heri<*a of ten dilFerent 

rations, consistiiif? of immature Ineerne hay, iimnature when ten hay, 
both by thems(‘lves, and in combination witli treacle, oats, linseed 
cake, dried brewers’ ^j^rain, and sila^^e, also silaj^e alone, and with 
maize and peas. At the conclusion of the exp(‘rinients the results 
would be jud;?ed by numbers, appearance, and averap:e li ve -weijihts of 
lambs reared. 

i/r. A, E. y. IHvhnrdson 8tat<‘d — 

(a) The difllculties in evolving a cake for the purposes proposed are - 

( 1 ) to make the cake at a reasonable cost ; and 

(2) to get graziers to use it. 

{h) If graziers would lay in a re.serve of feed, either as grass hay or silage, 
th(‘ loss of l»oth sheep and lambs in drought would be largely 
eliminated. 

(c) Molasses, in conjunction with ordinary stock foods, would greatly 

assist in saving lambs in times of drought. Liicerm* chalT damped 
witli medasses makes a sjHH*ially good ration for ininhs. 

(d) The Queensland Molasses Co. makes a protluct ealled “ Molerne " from 

molass(‘s and lucerne, and sells it at £1 higher than the market price 
of lueeriK*. An analysis of it has been made by the Agrieultural 
Chemist, and it forms a eheap and valuable food for young lambs. 

(c) While tlie fircKluctiou of new types of stock f(‘ed is im]>ortant, and 
worthy of investigation by tlie permanent Institute, lie would prefer 
to eneourag(‘ propaganda work in forage conservation. 

yew i^imih Wales Department o/ Agriculture forwarded an (*xtract from the 
New South Wale.s Agrieulturul iiuzette of .lune. Ibl4, giving partieulars of 
diflVnuit methods of feeding lambing ewes. The experiments were initiated to 
investigate the (juestion of food supply under normal conditions in cross- hr(‘ediiig 
for wool and mutton, but owing to shortages of rain and natural feed it was 
necessary, shortly ladore the ewes were due to lamb, to resort to hand -feeding. 

{(i) During the earlier periods of the hand-feeding the evvt*s vv(‘re fed on 
ensilage from harley-grass, lueerne, and fdlier herbage, (diielly trefoil 
(eut when barh*y -grass was green and in ear). The allowance was 
(U lbs. j)er day per sheep. Though the (*nsilage had be«ui in the pits 
s<JV(»ral years, it was quite succulent and palatable. 'I'he only objec- 
tion found was that, if not readily eaten by th(‘ sheep, and left 
exposed, the heads of the barley-grass turned dry. 

(5) During the latter periods three methods {)f feeding were adopted, the 
sluKjp being chis.sified into (i) British breeds; (iil Cross-hreds; and 
(iii) Merinos. The rations consisted of two or more of the follow- 
i]ig: — Chaff, pi(*melon, silage, and wheat. 

(o) No comjiarative results are given of the dilTerent methods of feeding. 
It is stated that, though some of the ewes were stmiewhat low in 
condition at tlie time of lambing, they remained vigorous, and con- 
tinued to rear their lambs. Fourteen of the ewes died, but most of 
these* were the result of natural causes. Tn tmly one case could 
death he directly attributable to lambing when in poor condition. 

A Gkazxer IlEPr.rES. 

Mr. C. B, Blyth, of Boolcaroll, Wee Waa, N.S.W., who first introduced the 
matter to the Graziers’ Association, replies as follows: — 

(a) So far as graziers are concerned, they cannot save their lambs without 
green feed. 1 have tried lucerne hay — ^it kills the lambs. I have 
tried ensilage from natural growth — it also kills the lanabs. Bran 
and molasses must lie fed in troughs. It is quite impossible to feed 
large numbers of ewes and lambs in troughs — they would smother — 
another thing — it is unite impossible to get, say, 2,000 ewes with 
lambs all linSi up at t^e trou^ing nicely — so that each one will get 
an equal share — there would be struggling masses at one place and 
none at all at other places — some would get a lot of feed and others 
no feed at all. 
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( 6 ) I note yon say the fodder would l>e required only in drought years. It 
is not the big drought, like lft02, that graziers want the fodder for. 
it is for the numerous dry snaps which occur in the Western country 
every year, generally twice a year, in this district during every lamb- 
ing time for the past five years. If a suitable fodder is put up at a 
reasonable cost, there is no doubt graziers will use it. 

(o) In regard to laying in a reserve of feed. Graziers cannot do it. The 
flush season which allows of the cutting of surplus feed occurs only 
once in live years in this district, and further west, once in ten years, 
and to enable a grazier to cut the surplus feed he must have on 
hand ten mowing machines, and the necessary rakes, drays, harness, 
&c., also at least 45 draught liorses and their harness. ITie work 
must be done inside four weeks, because the feed would not keep at 
the right stage for a longer period. '^Elie grazier would have to keep 
all that amount of machinery, liarness, &c., together with 45 horses, 
for five years for i»ne month’s work. And cut J ton, or, at most, 
1 ton of feed to the acr(\ No man can all'ord to do it. Besides, the 
necessary workers with experience as not available. 

(f/) I take it that molasses, in conjunction with ordinary stock foods, irnist 
be fed in troughs. Graziers cannot feed their sln-ej) in tro\ighs. 

(e) 1 am getting some “ Molcrne,” and will try it. 

(/) Farmers can conserve feed, w'ho only carry 500 slieep or under — they 
always carry the necessary plant and horses, and 500 sheep do not 
require inucii feed. But grnziijrs do not carry either plant or horses, 
and their sheep re([uire an enormous annmnt of feed. 

In conclusion, 1 would like to state that I have been managing stations for th<‘ 
Australian Estates and Mortgage Company, in We.st(Tn New South Wales and 
Quecn.sland, for the past 20 years, and I have seen prt^hably 50 dry snaps during 
that time. Fortunately, not always at lambing time. But very often. I have 
been managing this property for the same <‘ompaiiy for thirteen years, and liave 
made pit ensilage from natural growth, whenever possible, and as much as my 
plant and horses can cope with — none, howevH^r, since* 10 IM. as there was no flusli 
season since then. 

Graziers require a fodder that is available at all time. Something put up in 
small cake, or marble form, that can be thrown out to the sheep on tlu^ ground. 
Something that speculators cannot corner. Something that can be kept in silos 
without deterioration — under Federal Government control. Jmmt*dlately graziers 
are short of feed, or have to start buying maize, lucerne, chafl, &c., speculators 
come ill and corner the market, and the price goes beyond reach. 

If you can test the different fodders grown in Australia, and by experiment 
arrive at the fodder, or combination of fodders, neci'ssary to save the lives of cw^es 
and lambs and other sheep — then encourage the manufacturers to put it up in 
auitable form, induce the Federal Governimmt to buy it from them, and store it 
in large quantities in silos, where graziers could get it whenever required — then 
the enormous losses of sheep would cease, Australia would bi‘ twice as prosperous 
as nowt and farmers, who are now leading a hand-to-mouth existence growing 
wheat, would grow the necessary fodders, and soon be in a prosperous state. If 
fiCrmers wew* certain of a reasonable price, they would, and could, grow all the 
fodder that Australia requires during droughts. 

The matter is a national one, and should be taken up by the Federal Govern- 
ment as early as possible, 

Australia loses millions of money through drought. And this matter of 
providing a suitable fodder for starving stock is, without a doubt, the most 
important matter to be dealt with. 

I note what you sav about propaganda work — it would do good amongst small 
holders in good rainfall country, but would do no good whatever amongst graziers 
in the west; Hiey have all tried conserving fodder, and have all ^von it up. 
Sqiim imye Juried irrigation from the rivers, but the plants are all Mle now; 

^ ^ 0raaii^s eanuoi be blamed lor losses in sheep-*«*they do their Iwst to save their 
mehp* , If there is a drought bn, and there is no rain to make feed, and they 
buy feed at a reasonable price, they can dp nothing but let their sheep die* 

. ■ .i<4 ■ 
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SOIKNTIKTS IN KkPLY. 

FtMcr fur hambhuj Etn^s and I jambs. 

The points raised i>y Mr. Hlytli were submitted to Professor W att and to Mr. 

Kieliardson. Tlieir eornments are siiiniiiarized as follow: — 

Professor W’att — 

(a) Informal ion fr-tun farmers, ])astora lists, and oltieials of tlii‘ New South 

V\'ales Ajrrieultural Department did not a<i;re(* witli Mr. Blyth's state- 
ment, that liieerin* hay or silage made from natural ^rrowth killed 
lambs. 

{b) The methods previously sii^ffjfested — feeding on hu'(‘rne or other hay, 
silafi'e, and ])erliaps a little ^rain or bran and molasses — would be 
even more suitable for short, dry .spells tlian for ])roloneed drou^^hts. 

(e) If dry sj)ells oeeurred with the freipieney mentioned l)v Mr. Blyth it 
was absolutely essential to lay in a reserve of food. It should lie a 
^<>od business pro}»osition to lay in a store of lueerne hay in liales 
wdieii the pri<*e was low, as the stulI did not deteriorate. 

I)(*aline with tin* prop«>sal <>enerally, he points out — 

“It wt)ul(l undoubtedly be a tremendcms Uilvarita^e to |Loa/ier.s if an ideal 
foodstuif, in ideal form for feedinj^, wbieli would not det(‘riorate, could be 
j)rei>ared, and stor(‘d by tin* Ftaleral (government, or some other aj^ency, and 
sold durin*^ drou;;ht times at a reasonable price. 

“ 'fhe solution <d' this ]>roblcin wiuild probably, however, be mort* diilicailt 
than the present prol»leiii before the ^ra/Jer.s. 1 would repeat, that if lambinj^ 
ewes and lambs are to la* brought successfully through a dry sjxdl, ])art of the 
id(‘al ration should be suc<*ulent, and no succulent feedinfj-stull would keej> 
for an indefinite ]K*riod unless it could be conservexl away from the air, or in 
a sihifj^e pit. Owin;; to its Inilk and deterioration after tin* pit is ojamed for 
any length of time, the only place to ston* it is on the station, near where it 
is to be fed. If graziers could coiist*rve enough silage it might be feasibh* for 
the (Toverninent, or for an as.sociatit)n of the grazitus themsidves, to buy the 
dry part of the ration on a cheaj) market, and stor(‘ for sale wlum a dry sptdl 
comes to any district. 

I do !iot agree* with Mr. Blylh's statement that all graziers have trii‘d 
conserving fodder, and have all given it up, or that the irrigation plants are 
all idle now'. 'The high prices ruling for sto<*k may help to resuscitate those 
that are idle now. 1 agree that the losses of stock during droughts are of 
national importaiux*, esjandally at the present time, when th<* wlndt* of the- 
«‘nergic»s of tin* peojde in Australia should be concentrated on increasing 
prmluction, and especially ]>rimary production. 

“ Although further research into the idt*al food, or cond)ination of foods, for 
lambing ewes and lambs is very desirable, I agree with Mr. Bichardson. that 
juajpaganda work is even mor(* iinp(»rtant.“ 

Mr. Kieliardson — 

(«) Knsilage. lucerne hay damped with water and molasses, bran and 
oats were extensiv(*ly used in N’ictoria during the last dnmght with 
highly .successful results. 

(b) Any <'ake that could be put upon the market must necessarily cost a 

great deal more than the sum of the costs of the component ]»arts of 
the cake. Any cake evolv’'wl must necessarily be mainly composed of 
the foodatufVs which are grown in Australia, c.g., cer<‘al hay, lucerne, 
grains, togtdhcr with such supplementary material as hran. oil cake, 
linseed, or molasses. 

Dealing with the proposal generally, he points out — 

(c) Tlie forages, other than grains, available in greatest quantity in 
Australia are wheaten, oat^, and lucerne hay, and these must form 
the bulk of the ration fed to stock in times of drought. Tlie best 
method of utilizing these various forages, in combination with other 
foodstuffs, e.g.f mola8s<»s, brewery by-products, bran, linseed, in times 
of drought for feeding young lambs, has not been the subject of 
systematic investigation, and there is no doubt that such work would 
lie of considerable value to Australia. It might well be a problem 
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Cotton: Its Cultivation in Australia. 

By GERALD UGHTFOOT. MA. 

KFOKK seriously considering the possibility of making cotton -growing 
one of the staple industries of the Commonwealth, it is first essential 
to know the facts. These I have endeavoured to collate and present 
in a concise form. Tlie information may be grouped under two head- 
ings — (1) that collected by the Institute: and (2) that gathered in 
th(* United States by the Commonwealth Board of Trade, through 
inr|Uiries set afoot by Mr. H. Y. Braddon. Both are given as follows: — 

(1) Information Coflected and Action taken ry the Institute of Science 

AND Iniutstkv. 

1. (Litton growing has been tried for many years on a small seaU* in Queens- 
land, but, exe(*pt for a short period, without any marked siieeess. As a result of 
tlie Amt‘riean ('ivil War, with the indiieement oH'ered l>v ll)(‘ bigli priees of ctitton, 
(,>U(‘ensland e\port(‘d 20, 000,000 lbs. of ginned eottiin, valued at £1,1100,000 
T^terling, but .sinet* tlien the industry has di'clined. Thus in 1014 only 214 acres 
were dt‘voted to tin* purjiose, the yield being .‘ir).2.‘10 lbs. of unginned eotton, valued 
at £SH1. M'bis acreage was made up of a relativ<*ly large numlier of .small 
culti\at(‘d areas. Small areas in the Northern lerritorv have also ln‘en jilantod 
with I’otton, while tin; tropical parts of Western Australia have Inng Im'cu ri'garded 
as suitable for its cultivation. It appears that there would be few. if any. 
initural diflieulties in growing large quantities of eotton in Australia. 

2. Tin* ebief dillieulty which has prevented the successful establishment of tin* 
cott«m industry in Australia on a large scale seems to lx* tin* high cost of picking 
by band. This is dm* jiartly to inexjierience, there lieiiig no body of skilh^d 
pickers familiar with the eroj), and partly to the high rates of wages ]>revailing 
in .Australia eomparc'd with tlu* other eotton growing countries, wliere coloured 
labour is available. ( ertain authoritit‘s in Queensland consider that the best 
way to overcome the labour diirieulty would lie to encourage farmers t(» grow 
small crops — say 10 acres — of cotton in addition to other crops, and it is con- 
sidertxl by these authorities that a family of four persons could t‘Hsily pick the 
I'otton produced <»n such an area without extra assistam*«*. 

.‘1. Hdforts have heeu made by the (’omnion wealth (lovernment to encourage 
cotton growing. Under the liountics Art 1007, a hounty at the rate of 10 per 
cent, on market value was otfi'red on eotton grown ami ginned in Australia, the 
maximum amount of bonus which might he assigm*d for that purpt»se in any one 
\r.fir being £0,000. 'I’lie amount paid in 1014 was. liowever, only £21. Cotton 
ginning on a small scale has he(*n carried on intermittently in Queensland for a 
number of years. By reason of the high price for eotton now pr(*vaBing there 
has recently been some extension in thc! area cultivated. The total (juantity of 
raw cotton rce(*ived at the Queensland Department of Agriculture Cinnerv was 
thoOO lbs. in 1014, and 100,000 lbs. in 1018. 

4. In 1010 members of the Executive t^mimittee of the Institute inspeeted, in 
lv>ueensland, certain mechanical devices for the picking of cotton, and formed the 
opinion that, if properly designed rind improved, the possibility of d(*veloping an 
eflieieiit picker offered a reasoiialile chance of success. 4’he eommittei* is of tbt* 
opinion that with thc introduction of an eOicient mechanical cotton jiieker the 
industry will become tirmly established, since the soil and climatic conditions in 
Australia appear eminently suitable for the growth of the crop; but b(*fore 
mechanical cotton pickers can be used economically cultivation must lie estab- 
lished on a fairly large scale. 

0 . After making iiuiuiries from numerous sources, and aftt*r taking steps to 
procure from the United States of America copies of all ]iatent s]>ccilications 
relating to mechanical pickers, the Executive, in .August, H)17. appointed a 
f4pecial (^)intnittee in Queensland to carry out experimental work, with a view 
to devising an efficient picker. The Special Committee, after examining various 
methods hitherto proposed, and after carrying out a considerable amount of 
experimental work^ has concluded that mechanical picking must be limited to 
certain tractable varieties of cotton; that is to say, varieties in which the calyx 
o|>ans wide and the seeds are comparatively loose. Mr. 1). dom^s, formerly 
‘Ootton Expert of the Queensland Department of Agriculture and Stock, and a 
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memlier of the Special Committee, visited various parts of Queensland, and 
obtained the seed of suitable varieties; he considers that a suitable type of 
cotton of equal value to the intractable types can be cultivated successfully. 
As regards the macliine picker, previous inventions have usually been operated 
on the air suction principle, similar to the working of a vacuum ch?aner. The 
Committee has, however, come to the conclusion that steam is likely to be not 
only economical, but also more c/Teetive than air. A design for a machine has 
been got out as a result of the experimental work, and small areas of tractable 
cotton have been planted in the vicinity of Brisbane, for the purpose of carrying 
out field tc^sts. With that object, the Committee in Brisbane Is arranging to 
have an experimental machine constructi'd. Jt should be mentioned that, owing 
to advoi'se weather conditions, the experimental plots near Brisbane have not 
been entirely siicc(*s8ful. 

0. The possibility of establishing the cotton growing industry in Australia on 
an t'conomic basis will, of course, depend on the seeuring of markets at a profit- 
able price. It is stated that the Queensland cotton is <»f very high quality. 
I^rge quantities of canvas, dungarees, and other cotton materials required for 
the equipinent of the Australian Naval and Military Forces are imported into 
Australia. The imports of cotton gcaxls give some idea of the magnitude of tlie 
total requirements of the ('Ornm on wealth, tlu‘ total value of the (M)tton piect* goods 
imported in lfil3 being over £3,000,(M)0. In addition, raw cotton to the value of 
over £20,000, as well as large ((uantities of cotton wearing appand and other 
cotton goods, were* imported. The general rate of duty on cotton piece goods is 
5 per cent., with a preferential tariff (free) to the United Kingdom. No cotton 
spinning or w^eaving is carri(*d on in Australia, and the establishment of c(»tton 
manufacturing industries must depend very largely on fiscal consideration, a 
matter which is outside the purview of the Institute of ♦Science and Industry. 

Tlie Queensland Cotton Manufac^turing Company closed down its works at 
East Ipswich, Queensland, after a period of five years, partly owing to insuffi- 
cient capital, hut mainly ^ the fact that the company, having (levot<‘d its cfTorts 
largely to the manufacture of towels (on which there was an im]>ort duty of 
15 per cent.), the importers of cotton goods found that by importing towels in 
bolts, the selvedge being uncut, the material was classed as piece goods," and 
admitted duty free. 

7. The Executive Committee experienced difficulty in obtaining in .Vustralia 
the opinion and advice of properly qualified experts on the whole subject, the 
knowledge available in Australia lieing almost entirely local and empirical. In 
Septcmlier, 1916, the Committee oommunicated with the British Department of 
Scientific and Industrial Keseareh, setting out the facts of the case, ami asking 
whether any person possessing the requisite qualifications would l>e readily 
obtainable to visit Australia and report, not only on the growing and picking of 
the cotton, but also on its marketing. 'Hie BritisJi authorities stated, in reply, that 
it did not then appear practicable to secure the services of an expert from Gnait 
Britain to visit Australia for the purpose proposed. The Department stated 
that the Chairman of the British Cotkm Crowing Association, who was c(»nfi 
(lentially consulted, said that his association would probably be able to take th(* 
necessary steps with regard to the marketing t>f Australian <»oiton, and that 
owing to long experience his association was exceptionally qualified to deal with 
small lots of new crops. 

8. Ill May, 1017, the Executive Committee wrote a similar letter to Mr. F. 
Taylor, Cotton Technologist, Department of Agricultiire, U.S.A., asking if the 
services of an expert could be obtained to advise on the matter indica&d. In 
his reply, Mr. Taylor made the following comments: — 

“ We have no information to justify a belief in this manner (i.c., mechanical 
cotton pickers) of solving the laliour problems in regard to cotton production 
either in Queensland or els^here. It does not appear that the cost of pick- 
ing should lie prohibitive if the natural conditions are in reality eminently 
suitable for the production of a cotton orpj^. . , 

is a mistake to suppose that cheap tropical labour is neeessnrv for 
cotton production if good yields are obtained. Our experl^ee in the Salt 
ilivet Valley of Arizona indicated that few crops are mote responsive to 
intelligent handling thaii cotton. ...” 

of cotton in Australia^ as slmwn bv tha 
W unfavorable Conditions or inferior methods He^ 
said that the sending of quali;^ men by his Department io study the productloii 
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and marketing problems, and to advise regarding the different features of the 
undertaking might be possible on the basis of a recognised co-operative arrange- 
ment, and he stated that if a formal request from the Institute of Science and 
Industry for such co-operation w^ere received, he would bring the matter up for 
determination. 

Commenting on Mr. Taylor’s letter, Mr. Daniel Jones said that he had 
frequently found occasion to question the value of offfeial statistics in Australia 
regarding the yield of cotton. He said that Queensland obtained a much larger 
yield per acre than can lie obtained in the United States of America. He thought 
that natural conditions in Queensland would more than compensate for even 
higher cost of labour than in other countries. He also considered that, in view 
of the close knowledge possessed in Australia of the habits in this country of the 
cotton shrub, and of the fact that the climatic and other conditions are totally 
different in Australia to those of the cotton regions in America, the only prac- 
tical information of value which American experts c<mld furnish is in connexioTi 
with up-to-date machinery for ginning the fibre. 

t). The ginning and marketing of the cotton in Queensland is carried out by 
the Queensland Department of Agriculture and Stock. Growers receive an 
advance on delivery of the cotton in the seed, and the balance, if any, is paid to 
them after the sale of the product. Last season (1018) an advance at the rate 
of 2d. per lb. was made, and th<‘ price eventually ri'ceived by the cultivators was 
4d. per Ih. The lint realized Is. Id. jier lb. 

10. As indicated above, the Executive has obtained from America a large 
amount of information re inventions for mechanical cotton pick(*rs. As far as 
can be ascertained, an efficient mechanical picker has not been devised in that 
country. 8tat(*ments recently made in the Melbourne press to the effect that 
nu'chaiiitnU pickers are used in the United States of Ann'rica a})pt*ar to be incor- 
rt‘ct. It is impracticable to forecast whether an eflicient ])i(‘kcr will Im? devised 
as a result of the experiments which are being carried out by the Advisory 
Council at Brisbane. 

Tliough the cultivation of cotton on extensive areas may be impracti<'ablc in 
Queensland owing to labour conditions until an efficient mei'hariiiuil picker is 
devised, the extimsioii of cultivation on small areas may be considerably extended 
if a suitable price is offered to the farmers. 

11. The position in regard to cotton in tho British Empire is dealt with in a 
report recently issued by the Departmental Committee appointed hy the Board of 
Trade to consider the position of the textile trades after the war (Cd. 9070, DM8). 
The Committee recommends, inter a/ta, that the British Government should 
immediately appoint a Speidal Committee to investigate in all its bearings the 
question of increasing the supply of cotton in the British Empire. 

12. The Executive Committee is of the opinion that the cultivation of cotton 
in Australia would be considerably extended if a suitable price were guaranteed. 
This might be done in the same way as that adopted in the purchase of flax 
under the Commonwealth Flax Industry Regulations. From information received 
by the Committee it appears that if cotton were produced in anything like a 
considerable quantity capital would be forthcoming for the estaVilishment of 
factories for the treatment of the raw material, especially for the manufacture 
of eoarsM'T fabrics. 

13. In May, 1913, following upon representations made by the Dominions 

Royal Commission, the Commonwealth Government agreed to contribute up to 
£500 towards the expenses of an expert to visit Australia lor the purpose of 
examining the possibilities of extending the cultivation of cotton, iliis offer was 
communic^ited to the British CJotton Growing Association, and, after certain 
negotiations, it was decided that instead of obtaining an expert to visit Australia, 
a speeiallst in cotto growing should be employed fnr three years in connexion 
with ihe^Queensland Department of Agriculture^ the Cdtnmonwealth to conWMtfr 
£500 towards his aalary. Ko furth^ progress was, however^ i^ade towards the 
appointment of a specialist, though the necessary funds wei^ provided bn the 
Commonwealth Estimates. " 

If it decld^ to engage the services of an* expert to investigate and report 
on the matter ji the Executive Committee is of the opinion thUt he Should carry 
but his work under the legis of the Institute of Science apd Industry. 
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(2) Infoumation Cotxected and Action taken ijy the Commonwealth 

Board op Trade. 

14. In Soptemher, 191 K, a DH^morandum on the above lineH was furnisJied by 
the Institute of Science and Industry to the Commonwealth Board of Trade, 
whicli has since taken further action in the matt<T, especially in respect to 
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obtaining a rtyort from the C/ommonwealth Trade Commiftsioner in America, 
who sent an officer to Washington to disimss the whole question with oilieers of 
the United States of America Bureau of Plant Industry. 

15. The information obtained by that officer may be summarizt^d as follows : - 
{a 1 Mevhanioal Devices , — 'Hie only use made in America of mecJianical 
pickers is for gathering what is known as “ holly *’ cotton and “ snap ” 
cotton. Bolly cotton is a term applied to the j)ods which, through certain 
(Huiditions, do not reach maturity. Snap cotton occur.s wlu*n the plants have 
been left in the fields too long, and the fibre has beconn* brittle. Rather 
than allow cotton of this type to run to wastt* it is ]>i(*ke(l by machinery. 
Cotton pickers for ordinary healthy erops are not in use in the Ignited States 
of America, 

(h) Types of Cotton . — There arc some 2(10 different varieties of eott-on. 
Many districts in Ameriea have their parallel as regards soil and climate in 
Australia, and in these distriets in the United States of Amt*rica many 
varieties of cotton are grown profitably. Under similar conditions the same 
typijs could probably he cultivated suecc'ssfully in many parts of Australia. 
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The experts to the Bureau of Piaiit Industry agree absolutely that the only wa^v 
to approach the matter is by expi^rimentation. Before the cotton -growing in 
dustry can Iw successfully established in Australia, e^i^erinients will have to be 
made exactly in the same way as lias been done with wheat growing and w'ool 
production. 

When new distrids are being opened up in America. diNerent varieties aro 
treated to ascertain whieli gives the beat resulta. The experts of the Bureau 
strangly advise that a selection of ihir^ heat Afmr2<^n varlctic^^ i^auld be 
planted, and tested under various conditiona in AnatraliA, Thejr thought 
parts of Attstra-Iia outside Queeniidaiid should paroduee good results 
wh^e temperatures are loWer and the rainfall heavier than in Queens'^ 
eotto grows b^t witii a, rainfall at right pai^od of 
lollowed' .by*' warm'-w^&;;/ ■, V, 

,, ;■ ( a|, ^ "'t^h'our' : ' i|uastidn of,, .MSOlo'ured ' • labour' ' 'itaa '■ no ■ dlireet 

beartog on American ^©n pr^ue¥^. Therb ate manf distriets in a^icli 





COTTON: ITS CULTIVATION IN AUSTRALIA. 


all tli(? cotton is sown, cultivated, and picked liy whites. The black lalionr 
employed is not much over half the total. At the same time the proportion 
of hired white labour is small. 

{d) Cost of Produetion . — Tlie main cost is that of pickinj^. Thtj present 
rate of waj^es ( white and black beiiij; paid exactly the same) is $1.2r> per 100 lbs, 
of seed cotton. The 8(‘ed is mechanically drilled at a cost of $.‘l to $7 per 
acre sown. It takes from 25 to 40 acres of fair average quality land to 
support a man and his family, the avera|?e production p(*r acre bein^ from 
about 185 to 100 lbs. of lint cotton. It takes 5 lbs. se(*d cotton to produce 
1 lb. lint cotton, and there remains over 2 lbs. of seed, worth 5 cents per lb. 
The price of lint cotton with I -in. staple is 27 cents per lb. 

(ei Spinning . — The <‘Xpcrt of the Bureau thou^dit that Australia miiyrht, 
]»erhaps, make a commencenumt with low-j^rade articles, like twines and 
rop4*s. in th(‘ nianufactiin; of which th4‘ proc4*sst‘s are simple and the machin(*ry 
chcaji. Th(‘ successful manufacture of a wide ranjifc of artich‘s could only 
come after a lori^^ period of experi<‘nce, and when a market exists for the 
disp<»sal of diverse ^<»ods. 

1(5. ^Ir. Braddon statt's that, in hi> opinion, no mechanical picker is likely to 
l»c discovert?d for pi<‘kin<^ cotton of ^o»)d crops. II is opinion is bast‘d on the fact 
that the crop docs not ripen simultaneously, and. in the process of jiickino. 
selection by eye (if the ri|H*r p^als is a necessary factor. 

17. Whilst tin' Commonwealth Board of 'I’rade does not consider that thi* 
prest'ut prospects <»f substantially iiicnnisinir the protlucti»)n of cotton an* very 
cncouraoino, in view of tin* imjiortanct* of the matter, tliev arc obtaining informa- 
tion as to tbc rctjuircmcnts of tin* lh‘partmcnt (d' lh‘fcncc ami tbc Australian 
W'oollen Mills, 

IH. Tin* Board of Trad<* has also suf^jrested to the I’nder Scendary, Ih'part- 
na*nt of .Aj»:ricullun* and Stock. Brisbane, that In* and his Dcjiartmcntal .Adviser 
mi^lit conf«‘r with tin* Board in AI<‘llM»urin* in n*c:ard to tin* lK*st means of develop- 
in;j the industry. 


The important requisitea for industrial research are often 
unconsidered by manufacturers, who, in endeavouring to select a 
research chemist, are likely to regard every chemist as a qualified 
scientific scout. The supply of men capable of working at high 
efficiency as investigators is well below the demand; and chemists 
having the requisites and spirit of the researcher are indeed 
difficult to find by ones experienced in the direction of research. 
All research professors know that the finding of a skilled private 
assistant- -one who possesses not only originality, but also sound 
judgment and intellectual honesty- is not easy, because it frequently 
involves the gift of prophecy on the part of the searcher. It has 
been truly said that the ** seeds of great discoveries are constantly 
floating around us, but they only take root in minds well 
prepared to receive them.** 

-RAYMOND F, BACON, 

**TImi Ahsisittrstor MsttrisI Rstcarcli LsWstoriet." 
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SOIENOE AND INDUSTRY. 


Organization of Industrial Research. 

By ARTHUR D. UTTUE:-* 

The war, which has changed everything, has given a new aspect to research. 
Hereafter the nation which would live must know. Through the wreck and peril 
of other peoples, Americans have learned with them that research has Hornething 
more to offer than intellectual satisfactions or material prosperity. Tt has become 
a destructive as well as a creative agency, and in its sinister phase the only 
weapon with which it may be fought is more research. The organization and 
intensive prosecution of researcli has thus heconn* a fundamental and patriotic 
duty which can neither he ignored nor set aside without imperilling our national 
existence. 

In considering any plan for the organization of research, one is immediately 
confronted by the difficulty that science in its highest expression is t^sstmtially 
individualistic and dt‘mocratic. Tt resents autocratic control, languishes and 
becomes sterile under minute oversight and direction from outside. The great 
advances in human knowledge have almost invariably been due to individual effort 
set in motion by the scientific imagination and sustained V)y a consuming desire 
to ascertain the truth. Pasteur, Curie, and Rutherford were not dependent on 
organization for their results. They worked to the best advantage in proportion 
as they w'ert* free to follow the vision which moved before them. No amount 
of organization can make a Faraday. It may, perhaps, discover <me, and is then 
privileged to provide encouragement, working facilities, and recognition. With 
these assured, it is the part of wisdom to leave him as much alone as possible. 

Any really effective plan of research organization must provide for the excep- 
tional man, tin* man whose angles have not been ground down, who is sometimes 
not comfortable to rub against, but who has the spark of genius. He is usually 
a man who hates rules and systems, regular hours, time slips, and all the para- 
phernalia of organization. Organization can help him none the less by relieving 
him of burdens, making him master of his owm time, furnishing (Hiuipmeut, pro- 
viding organized and immediately available library facilities, and by directing 
his attention to specific problems. 

While the superlative w'ork in science, like the superlative work in art, must 
always he an expression of the genius of the individual, and quite beyond the 
power of organization to insure, there remains a vast deal of what may he called 
the secondary work of rounding out the great discoveries, and especially of giving 
them an industrial application, which may be rendered most effective only through 
proper organization. The nimbus which, just at this time, surrounds the word 
“ research ” should not blind us to ,the fact that research involves a great deal 
of hack work, work for good honest plodders, who acctimulate the data which 
permits or confirms the generalization, or which is required to give it practical 
effect. 

Broadly stated, the aims of research organization should be:— 

1. To find, develop, and train men. 

2. To create such a background in the public mind as shall insure support 
for research and the industrial utilization of research results^ 

, S* Tq seente co-operation between diffeirent branches of science, as» for example, 
between chemists and mathemiaticians. The fortuitous combination of the 

♦President, Arthur D. i:4ittle. Inc. 
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mathematical mind with the viewpoint of the chemist in Willard Gibbs laid the 
basis for physical chemistry. But such a combination in a single individual 
is very rare. 

4 To avoid repetition and duplication of elVort, first by rendering present 
knowledge readily available to research workers, second by applying clearing 
house methods to research projects. 

5. To stimulate research by empliasizing tlie importance of s}K‘cific jnoblems, 
making special grants, rendering material and facilities as generally available 
as possible. 

0. To furnish a sort of general staff for research whicli shall work out the 
plan of attack ft>r major j>roblems, assign tin* several lines to competent workers, 
and coordinate and f(»cus the whole. 

7. To bring liome to manufacturers the advantages of research with the view 
of jjroinoting the establishment of privaite, corporation, and group laboratories. 

8. To make and publisli a census of available n‘8**arch facilities in men and 
equipment. 

9. Ti> survey the natural resemrees of the nation, and direct research toward 
their develoj^ment. 

10. '’J'o appraise our great industrial wastes, and develop plans and niethods for 
iurnitig them to profitable use. 

There is a nearly universal tendency to attempt the accomplishment of these 
results through the ag(‘ncy of councils and other forms of committee organiza- 
tions. the members of which are almost without exception un])aid and involvi’d 
in other activities which have prior claims u])on their time. While such systems 
of organization may be temporarily efficient, and even the only om‘s immediately 
available in times of sudden crisis, they do not lend themselves eHectivcly to 
the slow, constructive work of years without which it is impossible to establish 
research in its profM^r place in the industrial and other activities of a nation. 

There is danger in an organization chart: danger that it be mistaken for an 
organization. 

The work of committees is notoriously cumliersome and slow. The <‘apacity 
of a committee to achieve results is usually deU‘rmin(*d by its chairman, and is 
somewhat below’ his normal working ability as a unit. The reference is, of course, 
to executive capacity and ability. In the initial discussion and formulation of 
plans afid jiolicies committws plan an essential and most useful part. 

As the committee organization is extended to cover the diverging ramifications 
of a many-phased activity, the inherent weakness, for executive })urj)OSt"s, of this 
form of organization liecomes increasingly apparent. .More and more power 
must l)(* developed by the central body to overcome the inertia of the augmenttul 
mass. The w’holo may ultimately break down from its owm weight. 

It appears, then, that we may have still to evolve a jierraanont, coherent, and 
progressively effective form of organization for the promotion and co ordination 
of research. This may, perhaps, appear in the shape of a great foundation closely 
affiliated with the Government, the universities, the technical societies, and the 
industries, w'hich shall have its hroa<l policies directed by a board, wdiolly divorced 
from ;>olitics, yet intimately in touch writh the trend of science and the needs of 
industry, and which shall depend for the execution of its plans upon a permanent 
executive and well-paid scientific staff. 

Any permanent research structure of national dimensions must of course have 
its foundations in the universities and tetdinical schools. Unfortunately, in this 
time of greatest need, these institutions are seriously handicapped by tlie very 
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jfonerosity of their responwe to the demands already made upon them. In the 
aelentifli’ departments the instnieting staff has been heavily drawn upon for 
speidal service, and those who remain are carry intj a greatly increased burden. 
Students ari* distracted by war interests, and are constantly l>eing diverted into 
military activities. 

AA'hile recognising the exigencies of the period, and applauding the splendid 
rosjmnse of Americal institutions of learning, it may not be ungracious or pre- 
mature to indicate some of the directions in which these institutions must ulti- 
mately ino\e if they are finally to meet the augmenting demands for research 
and for graduates fitted to cope with industrial research problems. 

Tt is beginning to bt‘ recognised that there is no valid distinction between 
scientific research and industrial research. Both emiiloy the same inethcwls and 
the same eijuipnient. The demands of either may involve and tax the higlu*st 
intellectual faculties, and industrial research fre»]uently uecessitates that nicety 
of refinement and subtlety of attack which character i/es the highest scientific 
effort. There remains only the shifting and uncertain line of demarcation which 
may indeed be found in motive. In the selection of thesis subjects and minor 
resea rcli problems greater ])rouiinence may therefore w<‘ll be given to those 
having a direct industrial ipplication. 

Industry must, however, continue to look to the higher institutions of learning 
for the determination of fundamental facts and constants, the developiiHUit of 
theory, and the establishment of general principles. Any adcijuate response to 
this (ienuind requires that ])rofessors and assistants should have far more time 
available for resc'areh than is now at their disposal. They must hav(‘ some suli- 
stantial measui^* of relief from routine and administrative detail. TImy should, 
and undoubtedly will, have more direct contact with the industries. As a conse- 
(pienee, more and more of them will undoubtedly la* drawn into industrial posi- 
tions. Tins will mean no ultirnatt* disaster to the cause of scientific education, 
provided university authorities recognise the patent fact that the day has come 
when much larger salaries must paid and greater distinction accrue to capable 
men of seiene<* who are to continue as professors. W'ith improvement t»f status, 
the exceptional men will demand greater freedom of decision and action. 'I’liey 
will be less lamnd by academic system, ami let' us hope that, as their capacity 
for research is demonstrated, they will resist the influences which would tend to 
make them mere administrators. 

llie expanding recognition of the part which applied science is destined to 
play in our national development would seem to insure an adequate supply of 
scientific students, and especially of candidates for degi'ees in chemistry and 
chemical engineering. Let us see to it at the start that they are providiHl with 
a broader culture than lias lieretofore obtained in many places, lest they be 
incapable as scholars of meeting their great responsibilities. Concurrently we 
must provide means for correcting the recognised deflciencies in thtur professional 
training, wiiieh liave been pointed out times without number in the hundreds of 
papers on the education of the chemist and chemical engineer w^hich have been 
published during the last few years. 

We must organize our research with tlie nieans and men at hand, and look 
hopefully to the future for accessions of human material of higher average training 
and far broader scholarship. 

Binee the frontier of knowledge is the starting point of research, the energy 
ol the <^xplorer must be conserved on his way to the frontier. In no way, there; 
fore, can orgh^hised co-operation render more effective service to research than 
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making readily aeccHHiblti thone vast stores of specialized knowledge which 
research has already accumulated, but which still require to be brought into that 
systematized and orderly arrangement which characterizes science. The rosea»fh 
laboratory should Ik* built around a library. These special libraries should be 
linked together, and closely affiliated with the gn*at libraries of the wrold. Such 
admirable journals as Chemical Abstracts should be substantially endowed, the 
publication of monographs encouraged and assisted, while systematic reviews 
and reports of progress covering limited special fields in science and technology 
should appear far more frequently. The intensive collection of scientific and 
technical information throughout the world, its codification and its distribution, 
migbt well be made a governimmtal function to an extent not now approached. 

Kxperien<*e has shown that, in the organization and conduct of industrial 
research laboratories, certain well-established ]>rinciples arc of general applica- 
tion. 

It is desirable that the laboratory be separately boused, and tliat an institu- 
tional atmospliere be developed and maintained. It should be recognised that 
research is neiressarily expensive, and that re.sults are not forthcoming over night. 
The ovulation of ideas takes time, and tlndr material emliodiment proceeds slowly, 
and seldom can la? lui'^tcned without ilanger. Adequate equipment, which is often 
cij.stly, is essential for gooil work, and a liberal policy must be followed where 
rccjuisiti<»ns are concerned. It is well to have the laboratory ex])enditurp 
arranged on the apf)r(»priation system, and to allow the director a free hand 
within the appropriation. If the laboratory is a part of an industrial organiza- 
tion, it should maintain ebuse contact through conferences and reports with all 
dej>artment8 of the organization; but no department should be allowed to dominate 
the laboratory, and its director should lx* responsibb? only to the executive of the 
corporation. Since no organization can include every department of human 
knowledge, the director should be encouraged to make frequei^ use of tin* advice 
and sc'i vices of outside s])eeialists. 

•• 'file gods send threads to webs Wgnn," wliich is the classical way of saying 
that we have to get into the water to learn to swim. It is, therefore, well, in case 
of major j^roblems, to start Homcwliere as well as may be, even though the starting 
ground be not wholly to one's liking. It is easily possible to spend too much 
time in preliminary searches of the literature, and better to avail of early 
enthusiasms in some initial work at least, while, carrying on concurrently the 
tediotis task of reviewing and abstracting literature. 

.Kothiiig is more expensive or demoralizing than experimentation in the plant. 
An industrial research laboratory should, therefore, l)e adequately provid(‘d with 
equipment of semi -commercial size. Infant mortality among processes is high in 
any case, and the most critical periotl in their young lives is that covi*ring the 
transition from the lala^ratory to the plant. They retpiire, and the research 
laboratory should provide, a nursery to protect and foster them during this period 
of their development. Some large manufacturers have even found it desirable 
to operate in (jonnexion with and under the sole direction of their research 
laboratory a small plant in which actual commercial manufacture is regularly 
conducted. 8uch extension of the lalKjratory's function permits tin* complete 
reduction to practice of new methods, and the commercial demonstration of the 
sufilciency of the product before the innovations are introduced into the main 
plant. 

Even \ythm «o such provision appears feasible, it is, nevertheless, highly 
desirable to have the industrial rdsearcb laboratory actually engaged in some 
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small scale, highly specialized, commercial manufacture, preferably of some pro- 
duct which it has itself originated. The least advantage of this procedure is that 
such manufacture of a properly selected product may frequently defray a sub* 
stantial proportion of the expenses of the laboratory. The major iKUiefits are the 
acquirement of a certain commercial sense by the lalmratory stafT. an appreciation 
of the conditions and dilficulties of actual production, and finally the strengthen- 
ing of the position of the laboratory through the increase in its turn-over and 
equipment. Such procedure, while perhaps not general, has been followed to great 
advantage by the research laboratories of the General Klectric Co., the Eastman 
Kodak Ck);, and Arthur D. Little, Inc. 

As regards any research laboratory, it goes without saying that it is the 
liersonal factor which determines performance, and this is pre-eminently true of 
the laboratory director. Sir Humphry Davy truly said that his greate^st dis- 
covery was ^ichacl Faraday, and no greater problem is likely to confront a 
research laboratory than that involved in the discovery of a direcrtor. Successful 
laboratory directors may l3e of several types, but a militant optimism, contagit'us 
enthusiasm, controlled imagination, and quick human sympathy are commoti to 
them all. Such a man will naturally, in selecting his subordinates, look for 
these personal qualities almost as carefully as he will weigh specialized scientific 
training, and having been thus guided in his selections will find it relatively easy 
to inspire throughout his organization those relations of gocnl fellowship and that 
esprit de corps which multiply enormously the effectiveness of any working force. 

Exceptional men are hard to find, simply because they are exceptional, and the 
director, in laying out the work of the laboratory and extending its personnel, will 
endeavour to augment the output of the exceptional man through the co-ordinat(‘d 
effort of properly directed men of secondary capacity. 

Fairness in apportioning credit, frequent eonferen(*es, and opportunity for self- 
development are essential to the attainment of high efficiency; 

Among lal)oratories thus constituted and directed, co-op(‘ration should not be 
difficult, and is, in fact, already frequent. The real need of the situation is con- 
operation among manufacturers for the support of research. The long first 
steps in this direction have already been taken in Great Britain by the Advisory 
Council for Scientific and Industrial Research. In the United States of America, 
the National Canners Association has been signally successful in applying to 
research the principle of co-operation. 

Those of us who believe that every waste that is prevented or turned to profit, 
every specification which gives lietter control of raw material, every problem 
solved, and every more effe(rtive process which is developtni, makes for better 
living in the material sense, and for cleaner and more wholesome living in the 
higher sense, can render no more effective service than by aiding the manufacturer 
to understand what research is, what it costs, why it pays. 



WOKM NODULES IN CATTLE IN N.S.W. 

The Distribution in New South Wales of Worm 
Nodules in Cattle due to Onchocerca gihsoni. 

By !• Burton CleUmd, M.D.| 
and 

Bessie M. Somerville, BJSc. 

In Bulletin No. 2, entitled “ Worm Nodules in Cattle,” the Institute of Science 
and Industry published some results, obtained by Dairy Inspectors, showing the 
geographical distribution in New South Wales of worm nodules due to Onchaverca 
gihsoni (Jnstn. and Cld.). It has been felt that these n*turns were not sufficiently 
extensive, and that a systematic examination by one or two individuals might 
reveal more clearly the relative prevalenc^e of these worm nodules in diflerent parta 
of the State. With this object in view’, Miss Somerville w’as appointed by the 
Advisory Council to supplement the examinations already made, or then being 
made, by one (J.B.(\) of the sub-Committee on Worm Xoduh‘8 in Cattle. 



The accompanying report is the result of the examinations thus made, and may 
have a very important bearing in elucidating the life history of the W’orm in 
question. 

This survey w^as begun with the intention of ascertaining in what parts of the 
State local cattle do not develop worm nodules; in what parts they occasionally do 
so; and in what places the nodules are common, or even extremely abundant. It 
was thought that if reliable information could be obtained from a great portion of 
this State, some light might he thrown on the means by w’hich the larvm are con- 
veyed from one bovine to another. Obviously if in some places local cattle never 
develop worm nodules, in spite of the introduction into the herds to which they 
belong of cattle with worm nests from other districts, then the means of trans- 
mission must, for some reason, be defective in the district in question. • If, on 
the other hand, locally-developed nodules are few, one may infer that the trans- 
mitting vector is present hut not common, or that some other factor renders 
transmission difficult. Again, where local nodules are common, the vectors are 
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presumably relatively abundant, and no difficulties exist as, regards transmission. 
If two places, with dissimilar climatic conditions, both show a prevalence of worm 
nodules in their local cattle, then there must be some common factor, presumably 
a common vector, linking those two localities together, but separating them from 
places where worm nodules do not develop. 

It was with the above object in view^ that this investigation was undertaken, 
and the results of the survey fully warrant the time and trouble expended in the 
undertaking. Some remarkable and unusual results have been obtained, from 
whieh, afk'r careful perusal and more thorough investigation, important points 
may emerge, either at oiir own hands or at those of others whose attention may be 
directed to the matter. Thus we find that, in ct^rtain highly-situated places on the 
central tablelands, namely, Ol)eron, Bathurst, and Blayney, worm nodules were 
not detected in the cattle. In the Riverina, and on the south-western slopes in 
general, with one or two partial exceptions, in the southern tablelands, in the 
New England district, in tlie Sydney district, and in portions of the north and 
SQUih coast, worm nodules are few. Whilst the southern tablelands and New 
England district perhaps owe their fewness of worm nests to the same conditions 
that render those absent in the Bathurst and Blayney districts, it is probable 
that in the Riverina and slopes and in various parts of the coastal area other 
factors are responsible. In the neighbourhood of Sydney tliis may be due 
to the nearness of human habitations which, were March Hies the vectors, would 
certainly tend to make them less numerous. In other cases it may be due to the 
clearing of land from timlier, and putting it under cultivation, which may be 
deleterious to the abundance of the vector. We find on the central west<*rn slope 
at Bubbo, in the central tablelands at Mudgee, at Invcrell, at Tamworfli, and in 
the north-western plains, that worm nodules are frecj[uent, whilst the heaviest 
infestation of all has been found at Kendall, the site fortunately ebosem by us for 
our special investigations. It is clear that at Kendall exceptionally favorable 
conditions occur for the transmission of the larval worms, aiid that in the other 
places just mentioned very good conditions, though not such perfect ones, exist. 
These two types of district are very dissimilar in climate and in surroundings, 
and yet they must possess some common ‘factor which is less operative in the 
Riverina or the cold high tablelands. 

Though these points bring out in general the results obtained, a number of 
anomalies exist. Thus we find in certain districts tliat different towns, or even 
dairies close together near the same town, may show considerable difference in the 
percentages of cattle affected with worm nodules. For instance, in the Upper 
North Coast District, at Bangalow, 4.0 per cent, of cows were affected, whereas at 
Ballina there were 41 per cent.; again, in the New England District, at Glen 
Innes, weGiave 2.2 per cent.; at Tenterfield, 5.5 per cent.; and at Inverell, 41.6 2^®** 
cent. Then, again, at Junee we have 3.2 ijer cent., and at Albui^y, 22.4 per cent. 
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(a) Places with no worm nests ' 

Central Tablelands— Oberon, Bathurst, Blayney. 

Averina — Finley, Borrlgan. 

(b) Places with under 10 per cent, of cows showing the presence of worm nests by manual palpa- 

tion 

Upper North Coast — Banjalow. 

South Coast, 111 »warra — Thlrroul, Berry. 

Northern Tableland, New England — Tenterfleld, Glen Innos. 

Southern Tablelands -^Oooma, Queanbeyan, Goulburn, Yass. 

South-Western Slope— Temora, Junee, Wagga. 

Bivorina — Leoton, Hay, Denlliquin, Culcaim. 

(e) Places with 10 to 20 per cent, infestation 

Upper North Coast — Murwillumbah, Casino. 

Middle North Coasl^North Ilorrigo. 

Hunter and Manning, Western— Scone. 

South Coast, Illawarra — Wollongong. 

Northern Tableland, Now England-— Armldale. 

Central Tablelands— Orange. 

Biverlna — Narrandera (10-8 per cent.), Corowa. 

(d) Places with 20 to 30 per cent, infestation : — 

Upper North Coast— Lismore, Maliangance (29 per cent.). 

South-Western Slope — Albury. 

(e) Places with 30 to 40 per cent, infestation : — 

Upper North Coast— Ballina. 

Northern Tableland, New England — Invcroll. 

North- Wostbrn Plains — ^Moree. 

(/) Places with 50 to 60 per cent, infestation 

North-Western Slope — Tamworth, Boggabrl. 

North-Western Plains — Narrabri. 

(if) Places with 70 to 80 per cent, infestation 

Hunter and Manning. Northern Coastal — Kendall (76-9 per rent.). 

Summary. 

High, cold (in winter), poorly-timbered country shows an absence of worm 
nests {e-g.i ()i)eron, Bathurst, Blayney), or a small percentage of cows afTected 

Tenterfleld and Glen Tunes, and Southern Tablelands). The coastal dis- 
tricts, both north and south, show wide variations, but in general higher infesta- 
tions have been found on the north coast than on the south, whilst the highest 
infestation met with anywhere, namely, 76.9 per cent., was found at Kendall. It 
is remarkable that whilst Bangalow shows only 4.0 per cent., Ballina, in the 
same district, shows 41 per cent. In some cases the presence of heavy timber 
and creeks in proximity to dairies seems to favour infestation. The dry 
western type of country shows heavy infestation in such places as Mon^e, Nar- 
rabri, Dublx), and Mudgee. Somewhat higher and cooler climates of similar 
character may also yield high infestations, as at Inverell and Tamworth. When 
these same types of country are examined further south, infestation is in 
general much less; thus, on the south-western slopes, the infestation is under 
10 per cent., except at Albury, where it was 22.4 per cent.; in the Riverina two 
towns showed an absence of worm nests, four had under 10 per cent, of infesta- 
tion, Narrandera 10.8, and Corowa 14.3 per cent. It would, therefore, appear 
that the dry western type of country, whether on the slopes! or the inland 
plains, and the moister coastal climate, both offer better facilities for worm-nest 
infestation in the north of the State than in the south. To a certain extent 
the southern parts of tliese districts are cooler than the northern. Another 
explanation may possibly be in the distribution of the rainfall; summer rains 
being experienced in the northern part of the State, and winter rains in the 
southern. 
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Personal. 

I’lio Hon. W. Massy Greene, MjP., whose portrait appears in this 
issue, is Ministerial head of the Institute of Science and Industry. 
Although his Parliamentary career has not been a particularly long one, 
he having entered politics as member for Richmond (New South Wales) 
at the general ekH*tion in 1910, he has already bc^on called upon to fill 
several important positions. Prior to assuming ministerial office he 
acted, with cons])icuous success, as whip Ito the Lilwral Opposition, be- 
coming later a strong 8U})portcr of the llughes-Cook National coalition. 
In March, 1918, he was made an assistant minister, specially in charge 
of matters relating to price-fixing. The same yt^ar lie wuxs appointed 
a member of the Hoard of Trade, and in January of this year gained full 
ministerial rank, being given the portfolio of Minister for Trade and 
< histoms. 

Mr. Massy Greene’s personal interests are cent(*red in tlie advance- 
ment of rural industries. Driven to the country in search of health, 
.after a few years’ experience of a banking institution, he s<‘ttled in the 
nortli (*oast of New South Wales. There ho had literally to carve a 
home for himself out of the virgin forest, but his labours were rewarded 
by the enhancement of tin* value of the land, and the speedy d(‘velopment 
of the district into one of the most prosjierous dairying c<mtn*s in 
Australia. His intimate knowledge of the dairying industry has made 
him a strong advocate of the moreefficiimt organization of jiroducers. He 
rec(mtly outlined a scheme aiming at the co-ojx^rative control of dairy 
produce upon a Federal basis which w’ould improve the jmsition of the 
dairy farmers, and induce the expansion of an industry whose ultimate* 
value to Australia cannot yet be estimated. That scheme is now under 
the consideration of the dairy farmers of Australia. That portion of 
the w'ork of the institute which has sjiecial apjilication to rural interests 
always finds in Mr, (ireene a keen though synifiathetic critic. 


For some time Mr. Edward S. Simpson, of the GcHxlogical Depart- 
ment, Perth, Western Australia, has been doing valuable w’^ork for the 
Institute in connexion wdth clay investigations. At the annual com 
niencoment of the University of Western Australia recently, the degree 
-of Doctor of Science was conferred on Mr. Simpson. Dr. Simpson 
was educated at the Sydney Grammar School, and after a distinguished 
career at the University of Sydney, where he w^as one of the first to 
obtain the degree of Bachelor of Engineering, received an appointment 
on the staff of the Mount Morgan G. M. Company, QueeiKsland. In 
1897 he was appointed assayer and mineralogist to the Geological 
Survey of Western Australia, aud has held that position ever since. 
He has spent much time on original research work in connexion with 
the many rarer minerals which from time to time have been found in the 
Western State, and is recognised as an authority on these matters, not 
only all over the Commonwealth, but also in many of tlie older countries 
pf the world. Much of his time lately has been occupied with economic 
mineralo|Or, and his success in this direction has been instnimental in 
•establisfhing some most important industries in and around Perth. ‘ 
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Professor Gibson, who was the first chairman of the Queensland Com- 
mittee of the Advisory Council, recently had the degree of Master of 
Engineering conferred upon him by the Senate of the Brisbane Uni- 
versity. Sir Pope Cooper, who presided, stated that the professor had 
commenced his engineering career in the Thames Iron and Steel Works, 
England. From there he had travelled to China, where he be<mrae en- 
gaged in a shipping company. He was not suffered to remain in peace 
for long, however, and when the Boxer insurrection broke out he volun- 
teered for service. His performance in that direction was admirable, 
and in consequence was awarded a medal. It was in the latter part of 
the year 1900 that he came to Australia, entering the Public Service of 
New South Wales in the beginning of 1901. His work attracted the 
attention of the Sydney University, and not long after he accepted the 
position of P. N. Russell Lecturer of Engineering Designs there. In 
1909 he came to the Brisbane University, where he continued his excellent 
work until he was called upon to do another great service for his country 
as official censor. This was a business which required brains, loyalty, 
and the ability of keeping things absolutely secret from all — a hard 
matter for many people. This work he carried out with unusual skill, 
till, at length, he abandoned it for munition work in Melbourne. At 
one time Professor Gibson had under his control over 5,000 Australian 
munition workers, and participated in the formation of the first Aus- 
tralian arsenal. In conferring the degree, the president said that tin* 
honour not only lay with the professor, but also with his associates and 
fellow workers. Professor Gibson did excellent work as a member of 
the Executive Committee of the Advisory Council while resident in 
Melbourne on military duties. 

Mr. A. Male has been appointed Deputy Chairman of the Tick 
Eradication Committee (Western Australia) during the absence of Mr. 
C. Nathan in the United States. Mr. W. B. Alexander, M.A., has been 
added to the committee. 


Mr. R. C. Callister has been appointed chemist to the White Earthen- 
ware Committee at Ballarat. He recently returned from service with the 
Anfltralian Imperial Force. 


Mr. W. Miller, who is a member of the White Earthenware Com- 
mittee appointed by the Institute of Science and Industry, left for the 
Umited States early this month. He intends to make inquiries on behalf 
of the Institute into a number of matters affecting the manufacture of 
pottery. 


Another visitor to the United States at an early date will be Mr. 
Gilbert Ri^, of the Broken Hill AsMSoeiated Smelters Proprietary 
limited. Mr. E%g htw for many years irilterested hirruself in the question 
^ atandardiaation, and he will inquire on bdialf of the Institute into the 
of the Bur^^ Standards at Washington, and collect such 
infosmatiw a» is likely to prove advantageO'Ug ito the commence- 
of work in AuatraKia. 


' /Mr». of. the- Institute, has ' been 'aucoess- 

appen^eitkj and will shortly resuiae hk duties. 
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Mr. Bagster has just about completed his investigations into an 
effective method of decolourization of leather tanned by mangrove bark, 
and his report will soon be issued. 


Mr. C. E. Lane Poole, who has been Conservator of Forests in 
Western Australia for some years, and a member of tlie Advisory 
Council of Science and Industry, has b(*en appointed one of tlie Victorian 
Forest Commissioners, at a salary of £800 a year. 


Professor TI. C. Richards, of Brisbane, has been recommended as a 
full member of the Advisory Council of Science and Industry. He has 
been an associate member from the first, and has done excellent work 
as Honorary Secretary of the Queensland State Commit tee. 


Dr. H. G. Chapman is still working on liis bread-making experi- 
ments, and is very satisfied with the results. 


Professor Douglas Stewart hopes to visit Western Australia in con- 
nexion with tick eradication during the long vacation. 


Mr. D. Avery, of Avery and And<»rson, consulting chemists, has been 
added to tin* special committee which is carrying out invesiigations into 
fuel economy. 

Mr. E. E. Turner, M.Sc. (Lond.), B.A. (Camb.), A.I.(\, has been 
appointed additional lecUirer and demon.strator in the Organic Chemist ly 
Department of the University of Sydney. 


Status of the Chemist : His Relation to Manufacture. 

By BERTRAM BLOUNT. 

1 hap{H>n to know (Jermany fairly well, having b(‘cn lbcrt‘ more tinie.s than I 
can count, and having conferred with (lernian chemixts and niaiiiifacturers on many 
occasions and on many technical subjects, ami I can safely say tluit in that 
country the right of a man trainerl as a chemist to control of works depending 
for its existence and vitality on chemical science is fully recognised. 

What is the result V The highly-trained young man enters a large business 
establishment, not as a elwmieal hack, but on much the same terms as a junior 
partner on the commercial side, and, as he grenvs in experience and standing, will 
delegate this routine chemical work to other young men, just as the ordinary 
rising business man deputes his work to his manager and clerks. From tln^ start 
he not only ranks equally with hi* commercial colleagues, but, Imving special 
knowledge of the basis on which their joint business rests, he naturally becomes its 
head, as I have seen again and again in Germany, hut rarely here. 

Now, the position in this country is all wrong, and until it is righted we might 
as well reconcile ourselves to the old blundering methods most properly coiidemned 
by Sir Gerard Muntz. It must l)e remedied by a closer co-operation between the 
manufactureiv tlie practical chemist, and the pure scientist. All three can con- 
tribute, and the immediate need is <*ollal>oTation between the practical chemist 
and the manufacturer. 
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The kind of chemist I mean is one who has been accustomed to deal with the 
practical needs of manufacturers, who, while entirely au fait with laboratory 
procedure, is completely at home in a works, and can think as easily in tons and 
cubic feet as he can in milligrammes and cubic centimetres. Above all, he must 
have a sense of j)roportion, and be able to realize without effort that an error 
which would be fatal in a laboratory operation may be insignificant in a manu- 
facturing operation, and be equally able to comprehend tliat some small differcmcc 
of condition scarcely appreciable on a small scale may have a dominant and 
deciding elfect when on a large scale it is translated into terms of money. 

1 must revert to the mistake often made by manufacturers when they wish the 
guidance of the clieinist. Quite apart from the notion that he is often regarded as 
a more hack or tester, the view that he is a person whose advice can be obtained 
at nominal fee« is ludicrously prevalent, and coupled with this is the bizarre and 
touching faith that by putting somethiug into a test tube, then into another test 
tube, and adding something called a chemical,” the most difficult industrial 
problems can be solved in about a quarter of an hour. 

May I give the gravest warning to all who cherish this belief? If they persist 
in holding it, our chemical pre-eminenee dating from Elizabethan times to the 
beginning of the ninet4jenth century — from Bacon and Boyle to Davy — will never 
return. In the time of Charles II. it was the sign of a finished gentleman to be 
an accomplished chemist, and in this more commercial age tlie consulting chemist 
must take his place on the same plane as the consulting physician or surgeon, and 
must be rewarded for his highly skilled work on the same scale. 

At the beginning of the war certain noted persons were aj)pointed at handsome 
fees to give medical and surgical advice to the Government. No sensible man 
can possibly object to this. The cost is a trifle compared with that of the general 
conduct of the w'ar. 1 do not find, however, that any cortesponding posts nt 
corresponding fees w’ere allotted to chemists whose position was at least as high 
and whose national value was at least as great. This kind of thing is obsolete, 
and must cease. 

Analyzing the causes of a difficult aud dangerous situation, I have come to the 
opinion that the /on« et origo mali is the curious e<lucatioiial system in force 
hero. In Germany no man who claims to be decently educated is ignorant of 
elementary science; here his ignorance is so profound that he does not know why 
carboti burns and quartz does not. Yet what would lie say to a chemist who 
could not translate a common tag — for example, rem ieligisti acer, or the other 
tag which I have written above? Which of our present race of lawyerqjoliticians 
can write an intelligible letter even in roedioval Latin ? Which of those who went 
to Paris to confer with the French Government can sjjeak decent colloquial French, 
or could^ if put to it, translate accurately and without a dictionary a German 
document such as a patent specification? These are trilling accomplish- 
ments, and I mention them merely to show that it is useless to contend that 
neglect of science is justified by literary acquirements. 

To put the whole matter in the shortest terms : This nation has to learn to 
respect science, to learn all it can of it, to understand the difference between 
purely academical knowledge and the knowledge acquired in practice, and to 
phoite 'iti rulei^ Irom thote trained in physical science hud not from the ranks of 

rhi^riciaii) dialectician, and least of all from that of the lawyer politician. 




RABBIT MYXOMA. 


Rabbit Myxoma. 

Interest attaches to a letter received by Mr. F. H. Taylor, 
Entomologist to the Institute in Queensland, from Dr. Aragao, Assistant 
at the Institute Oswald Cruz, Rio de Janeiro, regarding a disease known 




UkBmS IMFECTED WITH MYXOMA. 

AS TAhlbit iJ^yxoms. Dir. Airagao writes that he has sucoeasfiilly infected 
rabbits with myxoma, and suggests that the utilization of the virus 

187 
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might be followed by good results in Australia. The disease, he main- 
tains, attacks rabbits exclusively, and is of common occurrence in Rio. 
When an epidemic occurs, the mortality among rabbits ranges from 90 
to 100 per cent. The accompanying photographs illustrate the nature 
of the disease, the final stage of which is markc^ by the appearance of 
tumours on the nose, ears, and body of the animal. A report of the 
experimental work carried out by Dr. Aragao was sent to Dr. Breinl, 
Director of the Institute of Tropical Medicine at Townsville, but it had 
not been received at the time of publication of this journal. 


Calcium Carbide. 

CORRELATED INDUSTRIES. 

The following memorandum has been prepared at the request of the Common- 
wealth Board of Trade by the Chemicals Committee of the Institute ou the above 
subject: — 

1. Following on the discovery by Willson in America of the commercial pro- 
duction of calcium carbide about twenty-live years ago, it is common knowledge 
that its use for generating acetylene for lighting purposes rapidly grew to enor- 
mous dimensions! 

For some time this was its sole value, but of recent years other processes have 
been developed which are becoming of more and more importance as the oarlic*r 
difficulties are being overcome and more economical factory methods devised. 

2. Although the use of acetylene as an illuminant is being gradually replaced 
by the introduction of electrical lighting systems, particularly for motor cars, 
motor cycles, and country houses, this has been more than compensated for by the 
diswvery that its high heat of combustion can be usefully applied for welding 
and cutting iron and stetd. This application is making enormous strides in 
many industries, and is specially adapted to repair and construction work in 
machinery shops. 

3. The most important development has, however, been in the use of calcium 
carViide as a key chemical ** from ivhich other compounds may be manufactunMl 
by various chemical processes. 

The first of these depends on the combination of the carbide with atmosphtu i** 
nitrogen at a high temperature to form calcium cyanamide or nitrolim. This has 
found ^nsiderable application in Europe as an agricultural fertilisser, as when it 
comes in contact witn the moisture of the soil it gradually becomes convertecl into 
ammonium salts, and finally into nitrates. The reaction may be checked under 
suitable conditions at tlie intermediate stage, and, by treating it with superheated 
steam, cyanamide is so used for the manufacture of ammonia itself. Among 
other prdducts of cyanamide may be mentioned dicyandtamide, used in explo- 
sives, and a mixture of cyanides suitable for gold extraction. 

4. Another development of even more far-reaching importance is the conversion 
of acetylene into alcohol* This synthetic manufacture of alcohol is being carried 
out Oil a laige scale in Switserlaiid and America, where cheap water-power is 
amikbk, with such success that it has been said that this process will in the 
future replace the present methods bf prodding alctmoli 

a cheap source of alcohol wifii be liidlised for making acetoue 

and chemicals, as well as the innumerable other purposes for whicn it has 
been Ii^ii^imable tn the past, It is, of forecast the extimt 

of the deniaiiiii for a^ylene-made alcohol, , beocmee #01 on its price. 

, Oheap al^hot ^tls. 64* to 2s. r petiM m a 

fuel, wottM revolUtloniae many WuStrimf wW dyeiiSIs other 

organic cdiemiosds. ^ 

of a>e8e «t ttreaenf novexistevt 
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5. The above (which are also indicated in the diaj'ram appended) are probaVdy 
the chief outlets for a lar#i[e supply of Australian-mamifactured calcium carbide; 
or, rather, these are the technical industries that have ^rown iij) in the very few 
years that have elapsed since ch<*ap acetylene has been a commerc'ial fact, but 
it must be borne in mind that further developments at least eipial to these may 
be expected durinjr tlie next twenty years. 

'.rhi* importance of these industries is well illustrated liy the accounts that 
hav(‘ been published of the carbide w'orks at Odda, Norway, where the output of 
carbide amounted to about 50,000 tons in 1914, with the expectation of a con- 
siderable increase. 

Any encouragement that can be given to this manufacture may be ex})ected 
also to react on the correlated industries mentioned in this memorandum. 

(■IIAKT OF TIIK CaT.CUUM C'ARIUUE INDUSTRY. 
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In conclusion, it should be mentioned that in Tasmania the erection of a 
plant for tlu* manufacture of calcium carbide has been completed, with the 
exception of the invessary (deetrodes. As soon ws these are available, either 
from abroad or of local manufacture, carbide will be manufactured at the rate 
of 100 tons per week. 


OlMurly we can have no researoh. work witkout competent 
researok workera And in the absence of any earlier organised 
effort in tkie direction, we must look to the rising generation 
to supply our present needs* Hence tke prime necessity, not 
only of fostering a love of researok in yonng stndents* with 
good natural aptitude, but, in addition, of placing within 
tkeir reaok tke means of taking np any line of work which 
happened to appeal to theanu 


/Vo/essor A. J. PERKINS. 
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Powdered^ Coal as a Fuel, ))y C. F. Herington. New York. D. Van Nostrand Co., 
1918. — This informative book, which deals comprehensively with a subject attract- 
ing an increasing amount of attention, describes the various patents, designs, and 
systems now in use in the United States. The main chapters of the book are 
devoted respectively to the preparation, feeding, and burning of powd(‘red coal, 
and to its use in the cement industry, in reverberatory furnaces, in metallurgical 
furnaces, under boih'rs, and for locomotives. Powdered coal was first used on 
an industrial scale 44 years ago in the United States in cement furnaces, and at 
the present time fully 90 per cent, of the Portland cement mode in that country 
is burned in kilns using powdered coal. In former years, oil fuel was used in 
the cement industry, but the increase in price of oil after 1805 made the use of 
that fuel almost impracticable commercially. This was the principle incentive 
for developing the use of powdered coal, which is specially suitable for the high 
temperatures required for the chemical combinations in the manufacture of 
cement. 

By ordinary manipulation in the use of powdered coal, the temperature and 
quantity of fire can be changed as easily as a gas jet (!an be turned on or off. The 
response is instantaneous, and it is this particular feature which renders the use 
of pulverized fuel particularly suitable for metallurgical furnaces. Powdered coal 
is used in all kinds of steel and iron working, including ore-roasting, and in open- 
hearth furnaces, puddling furnaces, and pig furnaces. Tlie present consumption of 
powdered coal in the United States is over 8,000,000 tons annually. 

The author states that the necessity for insuring supplies of oil fuel will soon 
eliminate it from railway motive power use. Tliough but little actual operating 
data are available, it appears that powdered fuel has special advantages tor loco- 
motives by reason of its dependability, flexibility, effectiveness, and economy, and 
its ability to meet public demands for the reduction of smoke, soot, cinders, and 
work. The book is well indexed. It contains a valuable bibliography, and is 
admirably illustrated. 

The Prickly Pear in Australia ^ by W. B. Alexander, M.A. This is 
a bulletin (No. 12) just issued by the Institute of Science and Industry. 
It deals with one of the greatest obstacles which impedes pastoral and 
agricultural progress over a large portion of the Commonwealth. The 
magnitude of the problems connected with the eradication of the prickly pear 
is disclosed by the fact that an area of over 20,000,000 acres is infested in 
Queensland^ and ah area of over 2,200,000 acres in New South Wales. The rate 
of incre^ of the pest is estimated at 1,000,000 acres per annum* No discrimi- 
natimi is shown in the land that is attacked. Rich country is as quickly 
overcome as poor country, and in a short time is rendered unproductive and 
valueless. 

Owing to its tenacity of life, its armature of prickles and spiiiep, and its 
nature, the prickly pear plant is extremely difficult to eradicate, 
cost of eradicating pear by manual labour from land thickly infested is 
exip^ where the ^nd is exceptioimlly valuable, and in consequence 
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many methods have bc’en su^rfyested whereby the cost iiiif^ht be reduced. These 
sii^(j?ested methods fall into two groups — 

1. Those in which it is proposed to find commercial uses for the pear 

and thereby pay the whole or part of the cost of clearing the 
pear-infested land. 

2. Those in which it is proposed to utilize special macliinerv, poisons, or 

natural enemies to destroy the pear. 

Of tlie great number of ways suggesled for utilizing the j>ear, the only one 
which has proved satisfactory is that of feeding it to stock. By the addition 
of various additional feeding stuffs satisfactory rations for cattle and “ dry " 
sheep, consisting chiefly of prickly pear, ean be provided. Breeding ewes and 
lambs, however, do not do well on pear. If all tlie cattle in Australia were fed 
entirely on priekly pear it is doubtful whether they would be able to keep pace 
with its annual increase alone, hence as a means of eradicating the pest from 
Australia its utilization for stock is not very helpful. 

The maiiufaeture from prickly pear of alcohol, pa])er or cardboard, potash, 
and various other materials lias been suggested, hut in all those cases the fact 
that prickly pear consists very largely of watf^r makes its profitabl(‘ eoinmerc ial 
utilization very unlikely. 

No satisfactory machine for destroying priekly pear has yet been invented, 
and tlie jirolilom, owing to the bulk of the material, is a ver}' difficult one. 

Clreater success has been achieved in the search for poisons, and as a result 
of a very large number of tests it has lieen established that compounds of 
arsenic are the most useful jioisons, being specially toxic to prickly pears. 
Arsenic acid is the most deadly compound for us(‘ in solution as a spray or by 
injection, hut, unfortunately, it is practically unobtainable in Australia. 
Arsenious chloride is at presimt the chemical chiefly in use. and is applied either 
as a spray or in the form of gas w'hcre the pear is impenetrable. Arsenate of 
soda, being cheaper and less dangerous to handle, is still used to some extent, 
hut necessitates the use of large quantities of water in making solutions, and 
at least two sprayings arc recpiired to kill the pear. 

Mechanical fir chemical treatment ' necessitates continuous work of sorm* 
kind for keeping tlie hind clear The only melhofl which has been suggested 
whereby the plant might ultimately he destroyed is by the employment of 
natural enemies, and it is only by the introduction of sucli enemies that even the 
land which is now clear ean he considered safe from further serious infestation. 
V large iiuml>er of kinds of ins<H‘ts are known which feed exclusively on one or 
more kinds of prickly pear, and in the absence of pear cannot survive. The 
only insects fif this type yet introduced to Australia are certain wild cochineal 
insects which feed on the so-callcni tree pear (Opuntia monuvaniha) , and in a 
few years they practically exterminated this variety of opuntia. It is hoped 
that the Institute of Science and Industry will he able shortly to take up this 
work. The Institute recently issued a bulletin (No. 121 dealing with this 
subject, which was prepared by Mr. W. B. Alexander, M..\. 

Asphalts and Allied Ruhstances^ by Herbert AhrahaTn, B.Sc., D. Van Nostra ml 
Co., New York, 11)18. This treatise has hwn prepared for those interested in the 
fabrication, merchandising, and application of hituminous products, and em- 
braces — (1) methods serving as a guide for the works chemist engaged in testinij 
and analyzing raw and manufactured products; (2) data for assisting the refinery 
or factory superintendent in blending and compounding mixtures; (3) informa- 
tion enabling the ambitious .salesman to enlarge his knowledge concerning the 
scope and limitations of the articles he needs; and (4) the principles underlining 
the practical application of bituminous products for structural purposes, of 
interest to the engineer, contractor, and architect. Subject-matter of sole value 
to the tecbnicuil man has been segregated under the heading, ‘‘ Methods 
Testing,” excepting an outline of tin* “ Chemistry of Bituminous Substances.” 

The earlier chapters comprise an historical and geological review of the use 
and origin of bitumens and pyrobitumens, and the methods of refining. The 
section dealing with tars and pitches records the advances made in recent years 
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in difitillation pro<u?.8»eg. About 78 per cent, of the coal tar produced annually 
in the United States is obtained from coM ovens equipped to rticover by-products. 
This, however, only represents between 40 and 50 per cent, of the total quantity 
of bituminous coal converted into coke. .The remaining 50 or 60 per cent, is coked 
in brick beehive ” ovens not adapt<*d to recover the gas, ammonia, or tar, thus 
constituting a waste running into many millions of dollars annually. The ten- 
dency, in the Unite<l States, however, is to replace these ovens with types adapted 
to recover the by-products. The comparative cheapness of bituminous coal in 
America, and the low price commanded by the products, has been responsible 
for the wastage; Imt changed economic conditions are bringing American practice 
close to the practice of some European countries. 

Mr. Abraham explains that, in vievr of the vast amount of ground covered in 
the volume, he took it upon himself to draw freely from contemporary text-books 
and journal articles. The enormous number of references indicate the author’s 
industry, and adds to its value. Nevertheless, there is included a substantial 
amount of original data accumulated by the autlior during the past nineteen 
years, most of which, he states, appears in print for the first time. 


If scimsoe Is to come by its own the nation as a whole 
must be brongiht to reoosniso the fondansental importanoo of 
tho Ihots and piineiplos of seionoe to the vi^ht ordoxing of onr 
national lilis. Tbo move olosoly the work of our leicislators 
tondhos tho life of tho people the more intimately it is 
oonoemed with questions of food supply* housing, dto., tho 
utilisation of natural resonx^»es ^nd the oonditlens making 
bodily health, the more dependent it becomes on tho skilled 
adviee and assistance of those who oun bring this knowledge 
of scimioe to hear on social and eooimmio problems 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi** 
biiity for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


The lnstitute*s Bill . 

HE Bill to clothe the Institute with statutory sanction is now 
on the business-paper of the Federal Legislature. This being 
so, some brief commentary upon the principles involved in the 
measure may not prove inopportune. Xhe Institute is essen- 
tially an activity of the Commonwealth Government. It 
operates under a Minister who is responsible to Parliament, and 
it looks to Parliament for such annual appropriations as may be 
necessary for the efficient discharge of its functions. All this is very 
clear. At the same time, the Institute is to be something more than 
a mere Governitient Pepartment. It is proposed to make it a body 
corporate, with perpetual succession and a common seal, and capable of 
sueing and being sued. It will have power to hold lands and other pro- 
perty, or may accept gifts or become a beneficiary under a will. These 
provisions differentiate it from ordinary governmental departments. 
The objieot is clearly to encourage wealthy citizens of the Commonwealth 
to endow the Institute, either by gifts of land or money during their life- 
time, or by mailing provision for it after their death. Those who drafted 
ti^ measure eyiden% had in their minds the handsome bequests that 
Cekiain institutions eharaetpr in the United States have received 

from patriotic de^h'ons of seeing their names perpetuated 

Xhe port, butcher of Chicago rendered his name 

institute with a new 
"So" it is hoped that the wea^y 
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pastoralists, mine-owners, or merchant ])rince8 of Australia will show 
their appreciation of the laiid from which their wealth has been derived 
by helping present and future generations to render thenistelves more 
efficient antagonists in the economic struggles to come. It is to make 
the way easy for the handling of these prospective endowments that these 
provisions in the Bill are being made. The pious hope may be expressed 
that these clauses may not prove a dead letter, and that those Australians 
who have waxed prosperous in this fair and fruitful land will not he 
neglectful of their obligations to generations yet unborn. 

The work of the Institute will be controlled by three directors, two 
of whom must have scientific training. Their salaries shall.be deter- 
mined by the (xovernor-General, that is, the Executive, and their term 
of office shall he five years, after which they will be eligible for re- 
appointment. This gives the directors a certain measure of indei)en- 
dence, whicli, lest it might be carried to extnmies, is qualified by the 
tx)wer given to the Minister to suspend a director for incapacity, in- 
competence, or misbehaviour.^' To avoid the possibility of such power 
being used arbitrarily, there is a provision that in the event of a director 
being so suspended, the Governor-General may appoint a Board of 
Inquiry to investigate and report upon the case. In no other way 
may a director be removed from office during the statutory term. The 
directors, on their part, are compelled to give tlieir whole; lime to the 
business of the Institute, and are prohibited from liolding the office of 
director of a company. 

To assist the directors; and to insure tliat the needs (»f each of the far- 
flung States of the Uommonwealth may not he overlooked, it is ]>rovid(Hl 
that there shall be an advisory council in each State, tin; members of 
which may be paid fees for attendance, as w^ell as out-of-pocket travelling 
expenses when called away from home in connexion with the business of 
the Institute. To make it quite certain that these advisory councils shall 
not have their functions whittled away, one or more of the directors is 
com|)elled to luwt .and confer with each advisory council at least once 
a year. 

Under the constitution, certain functions can and certain other func- 
tions cannot be carried out by the Commonwealth Government, so, under 
the Bill, it is provided that certain powers may be exorcised by the direc- 
tors directly, while other powers may only be exercised after an agree- 
ment bas been entered into between the Governor-General and the Gover- 
nor of one or more of the States. As ah exainple of a power which is 
constitutionally beyond the comijeteiice of the Institute may be in- 
stanced the power to teach science in the schools or univeiiaitTes* Educa- 
tion is clearly a function constitutionally reserved to the States. At the 
same time, it was apparently, thought by those who drafted the Bill that 
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some aid might with advantage be given to scientific education, hence 
power to do so is being asked for, subject to the limitation that it can 
be exercised only after agreement with the States. We ihus find that 
the powers and functions of the directors are divided into two groups. 
The first and most important group of powers which the din^etors may 
exercise, subject only to the regulations and the consent of the Minister, 
may be st^t out as follow; — 

(a) the initiation and carrying out of scientific researches in con- 

nexion with, or for the promotion of, primary or secondary 
iHjdustries in the Commonwealth; 

(b) the establislunent and awarding of industrial research, 

stndentslii]>s, and fellowships; 

(6‘) thi^ making of grants in aid of pure scientific research; 

((/) the recognition or establishment of associations of persons 
engaged in any industry or industries for the purpose of 
carrying out industrial scientific research, and the co- 
o]>(‘ration with and the making of grants to such associa- 
tions when recognised or (‘stablished ; 

(e) the testing and standardization of scientific apf)aratus and 
instruments, atid of apparatus, machim^ry, materials, and 
instruments used in industry; 

(/) the establishment of a Bureau of Information for tlie collec- 
tion and dissemination of information relating to scientific 
and t(*chnical matters; and 

(g) the collection and dissemination of information regarding 
industrial welfare, and questions relating to the improve- 
ment of industrial conditions. 

Another group of fund ions which can only be exercised after agree- 
ment Ix^tweeii tin* States and the Commonwealth, and formally finalized 
by correspondence between the (Jovernor-Oeneral and the Governor of 
one, or more of the States concerned, may be set out as follow: — 

(a) the utilization for the purjmses of this Act of State Kesearcb 

Departments and laboratories, and ex])crimental stations 
and farms; 

(b) the co-operation in industrial and scientific research with 

State Government Departments, universities, and technical 
schools; and 

(c) the co-operation with educational authorities and seientific 

societies in the Commonwealth with a view to — 

(i) advancing the teaching of science in schools, tech- 
nical colleges, and universities where the teaching 
is determined by those authorities; 
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(ii) the training of investigators in pure and applied 

science and of technical experts; and 

(iii) the training and education of craftsmen and 

skilled artisans. 

Among minor provisions is one which removes officers of the Institute 
from the operations of the Commonwealth Public Service Act. The 
object here is to secure greater efficiency by throwing the whole respon- 
sibility for the staff upon the shoulders of the directors, and so preventing 
them, in the case of failure, from being in a position to urge that the 
real responsibility did not rest upon themselves, but upon the Public 
Service Commissioner, who selected their staff. Another difficulty to 
1)6 overcome was the necessity for, in some way or other, freeing purely 
scientific workers from the rigid regulations of the Public Service Act, 
which, when framed, did not contemplate the appointment of professional 
men of this kind. Another section provides that whenever a discovery 
of any value is made by an officer of the Institute, such discovery is to be 
vested in the Institute, and become its sole property. At the same time, 
power is asked to enable the directors to grant any fee or reward that may 
be desirable to more fully compensate such officer whose brains have been 
(exploited for the benefit of the community. 

Most of the work done by the Institute and carried out by the aid of 
public funds will immediately become public property. At the same 
time, the Institute is not precluded from carrying out investigational 
work on behalf of any individual, finn, or company, at its request. 
Where such work is done, however, it shall be done, not at the expense 
of the community, but at the expense of the person benefiting. Such 
are the proposed statutory powers of the Institute of Science and 
Industry. 

— F. M. G. 


Science moves but slowly, slowly creeping on 
from point to point. 

— Tmnny9on* 
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STANDARDIZATION OF RAILWAY RAILS. 

A further sta^c, iu the huge and difficult task of the standardization 
of engineering practice in Australia has been taken by the Institute of 
Science and Industry by the convention of a Conference to draw up 
specifications for railway rails and fish-plates. Much of the preliminary 
work had been a(*coiii})lislied by the engineers of the Commonwealth and 
State Railway Departments, who had already agreed upon the standards 
for steel rails; but cojisiderable work remained to Ik* done in the adop- 
tion of 8])eeifieations whicli would conform to tht* requirements of the 
Railway Departments, and which would assist Australian manufacturers 
against the keen competition of other countri(‘s. Despite the complexi- 
ties of tlie problem, siict^oss has iK^en attained, and an agreement, which 
was unanimously adopted by the delogat(‘s, now only awaits the rati- 
fication of the various Governments of th(i (\)mmon wealth. The 
Conference was held at the Institute of Scumce and Industry, Mel- 
bouriKj, on 30th July and 31st July, and 1st August, under the direction 
of Professor T. R. Lyle, and was attended by Messrs. R. Kendall 
(Enginoer-in-'Chief for Existing Lines, New South Wales), E. H. 
Hallard (Chief Engineer for Ways and Works, Victoria), M. E. Kernot 
(Chief Engineer for liailway Construction, Victoria), J. (1 B. Mon- 
criefl (Chief Engineer for Railways, South Australia), W^. J. N. Short 
(Commonwealth Railways), V. Hoskins (G. and 0. Hoskins l^roprietary 
Limited); and Messrs. E. Lewis, L. Bradford, and R. H. M, Rowe 
(Broken Hill Proprietary Limited). The Western Australian Govern- 
ment was rei)resented by Mr. Ballard; but Queensland, at the last 
moment, found it impossible to send a delegate. The value of railway 
rails used iu Australia annually at present prices is, approximately, 
£2,000,000, and of fish-plates, £150,000. The direct result of the 
action of the Institute in enabling the users and the manufacturers 
to meet and discuss the various aspects of standardization, and the 
valuable assistance rendered by Professor Lyle in effecting a compromise 
upon the more contentious technical points, will be to give the Common- 
wealth an opportunity of competing more favorably for the large 
volume of trade which previously went to overseas corporations. The 
decisions arrived at by the Conference on structural steel sections will 
exert a similarly useful purpose, and must be reflected by a considerable 
accession of* business to local manufacturers. Where the difficulties, 
owing to the apparently irreconcilable opinions of many of the interested 
parties appeared so great, it speaks well for the spirit which actuated 
the representatives who met together, and augurs well for the success of 
future efforts. 


197 


SCIENCE AND INDUSTRY. 


AN AUSTRALIAN INDUSTRIAL LABORATORY. 

In a recent issue of the Australasian Manufacturer, we note with 
pleasure an article on Industrial and Chemical Research Work,’^ and 
the annouiicemeni of the establishment of extensive well-equipped 
laboratories for the firm of F. A. Henriques, Limited, Sydney. The 
illustrations indicate the extensive nature of the investigations which 
the firm is prepared to undertake, not only on its own behalf, but in 
the interests of all engaged in industrial chemistry. The company has 
erected models of actual manufacturing plants, covering the more 
usual operations of mixing, heating in various ways, evaporating 
(normal 03 ^ in vacuo), drying by hot blast, filtering (press), centrifugal 
extracting and smelting, Ac., where processes can be tested on a larger 
scale than in the analytical laboratory, thus preventing disappointment 
on taking up immature, but hopeful, j)roces8es and inventions. 

The illustrations give some indication that })rovision is inad(» for 
examinations demanding the use of the microsco]3e, po]ariscoj)e, and 
spectroscope. Australia is exceptionally backward in the use of such 
instruments in applit*d sciemtific work. The extent to which they are 
now usexi, tog(^thcr v^ith many modifi<‘d photographic processes, and 
the ease, accuracy, and rapidity with which many d(‘terminatious are 
made, demand that any institution that claims to be able to engag(‘ in 
such branches of work as organic and inorganic chemi(‘al analysis, the 
examination of food and drugs, leather and pH])er, cements and 
ceramics, pigments and paints, as well as the investigations of many 
metallurgical processes, especially on alloys, must be adiMpiately 
equipped with such apparatus, in charge of some one well qualified to 
use it. In Europe and United States of America it is possible* to obtain 
certain instruction in such branches of work, which wc might (*all 
industrial and chemical microscopy, and the introduction of some 
comprehensive^ course in our Australian institutions would be* a step 
in advance. 

Wo would like to emphasize one other subject with which we 
cordially agree, viz., the use of a reference library. A well-stocked 
and classified scientific library is one ejf the first and most pressing 
needs in such a research institution, and it must be kept up to date 
with all the trade, technical, and scientific journals, proceedings of 
learned societies, and monographs of scientific work, no matter in what 
language they may be printed. 


PROPOSED DUTY ON SCIENTIFIC LITERATURE. 

In response to representations made by the Executive Committee 
to the Minister for Trade and Customs regarding the imposition of a 
prohibitive duty on scientific publications containing advertisements, 
a letter was received from the Acting Comptroller-General pointing 
out that the Government did not contemplate the impositioji of a duty 
that would affect the free introduction of scientific or other journals 
ooutaining advertisements provided the object of such publications was 
not Uie advertisement of an individual business. It was added that 
no^ repromtations in favour of a duty of the kind suggested had 
beeU received in connexion with the revision of the tariff. 
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LEATHER STANDARDIZATION. 

Soino interesting faets were j)Ut before the Executive Cominittee 
of the Advisory (youneil last month by Mr. Marcus Boll, of the Com- 
monwealth Arsenal, relative to the’ possibility of grading Australian 
leather. He pointed out that the standardization of sole leather would 
entail the standardization of methods of production ; and the materials 
used, other than liide, would have 1o lx* well known. Mr. F. A. Coombs, 
of the Technical (\)llege, Sydney, had exj)ressed doubt whetlnu* wattle 
bark could product* a good sole leather under normal conditions. It 
was to be assunnul tliat ))y “iiormal” conditions, were meant good 
factory conditions, and that being the case, iiupiiry would first have 
to be made whether wattle bark could produce a satisfactory so](* 
leath(*r umler any method whatsoever. If it could be shown that a 
satisfa(?tory solo leatlnu* (*ould be produced with wattle bark it would 
then b(^ nwessary to as(*ertain whether the leatln*!’ could attain to a 
certain standard degree of wearing. These points would involve a 
laboratory test, and some actual test on the feet. One ditficully of 
standardizing such tests would be in the valuation of the samples, 
(iood sole leather de}M*nd(‘d less obviously on the jm*thod of tanning 
than on the |)art of the hid(‘ from whieh tlie sole l(*ather w'as cut, there- 
fore it would be necessary to control the utilization of certain portions 
of the hide, and this might r(*-act against the small business man who 
soled boots with leather from any part of tin* bide. A wearing test 
would be difficult to up])ly. lie kn(*w of no s]>ecification which laid 
down the chemical ])ro|K*rty of Icatlnu', and to asc(*rtain this it would 
he necessary to discover what amount of tannin, combined with a given 
})roportion of hide sub.stunce, and the amount of wat(*r .solubh* extractives. 
Australian tanm^d sole leather had a ])ro]>orTion of tannin substance of 
from 50 per cent, to 55 per cent., as <*omj>ared with 100 ]>er cent, of 
hide siibstaiHie. According to English and American authorities (Dr. 
Proctor, in the one case, and the Bureau of (^heniistry iu the other), 
g(X)d sole leather sliould combine 75 per cent, of tannin with 
100 per exmt. of hide substance. That estimate wa.s bas(*d npon experi- 
ments with oak and hemlock, and might not apjdy to wattle bark. If 
a 70 per cent, to 75 per cent, figure were to be insisttnl upon for the 
Australian produc^t a great deal more investigation would he ueces.sary, 
and if grading of Australian sole leather were to b(* carried out in 
accordance with the expressed opinion of recognised authorities iu 
other countries, no Australian sole leather which he had examined could 
bo placed in a high grade bccaus 4 * of the low proportion of combined 
tannin and the high proportion of water soluble constituents. 

AUSTRALIAN AND ENGLISH LEATHER COMPARED. 

Mr. Bell added tliat when it was suggested that the Defence Depart- 
ment should amend its specifications in order to raise the amount of 
tannin suhstajuce, it was then found that there would be no prospect 
pf securing leather, as it could not be left loiig enough in the tan-pit. 
It would be necessary also, in grading leather, to get samples of the 
best leather that other countries could produce. He had obtained a 
sample of the best grade of imported English sole leather, which was 
about Id* per Ih. dearer than the best Australian, and if analysis were 
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to be accepted as a criterion, it was inferior to many Australian leathers. 
An English expert to whom that English sample had been submitted 
at once picked it out as the best leather — that was because he wa<i 
attracted by the colour and the general appearance. It was not, how- 
ever, superior to the bulk of the Australian sole leathers that were then 
being examined. Tie knew of no satisfactory laboratory test for com- 
paring wearing qualities; he had, however, devised a rough and ready 
t-est. By attaching leather to a wheel and revolving it so that the leather 
acted as a brake-shoe, some interesting figures of the wearing value 
of sole leathers were obtained. Different samples would take from 
4 to 30 minutes to wear tlirough 1-1 0th inch. The English soles — 
taking the worst of the Australian soles as 1, were on the average about 
3, while the Australian ranged from 2^ to 6. One sample had been 
known to go to 8. The chemical analyses of these wwe practically 
identical. A firm in Melbourne made the best sole leather, so far as 
he knew, and one sample of theirs under this test went to 8.5. They 
used wattle bark. Attempts he had made to obtain a first-class sole 
leather that was much better than the Australian article had failed, 
and he was by no means certain that the local stuff was so much inferior. 
Mr. Bell said that he knew of no system of grading in England — or 
anywhere else — but if grading were attempted here it would b(* 
essential to combine a knowledge of tanning with laboratory tests. Mr. 
Bell said that he had read both Mr. Coombs’ and Mr. AndiTson’s 
reports on Australian leathers, and was more inclined to agi’ee with the 
latter than the former. II is opinion was that the bf\st leather was noi 
turned out in Australia, but that the quality could be greatly improved, 
lie thought that Australian leather was susceptible of great improve- 
ment, and that if this improvement were made no better leather would 
be produced. It was generally recognised that a much longer time in 
the pits than was given in Australia would be a great advantage. Until 
that was tried, it was not, perhaps, worth while trying other things. 
Wattle bark should be thoroughly tested. On the test figur(*s previously 
referred to the bulk of the Australian leather would be represenUnl 
by 3. 


UTILIZATION OF SPENT WATTLE BARK FOR PAPER MAKING. 

On the outbreak of war the German market for wattle bark was 
closed, and the bark was placed on the English market. The Imperial 
Institute took the opportunity of again urging the British tanners to 
use larger quantities of wattle bark, or in its place, the concentrated 
tannin extracts that were being manufactured both in England and 
Natal. The normal bark contains about 32 per cent, tannin, whereas 
the extracts contain from 60 to 65 per cent, tannin. There was a good 
response to the Institute’s action, and both the bark and the extracts 
found an expanded market. This led to the accumulation of stocks of 
spent bark, and the Institute initiated experiments on the preparation 
of pulp for paper making. These experiments have been successful in 
proving that (1) the dried bark yields 30 per cent, of pulp suitable 
tor manufacture into a very good brown wrapping paper, and that (2)^ 
the wood yields pulp which is of a rather poor strength owing to the 
shortness of the fibre, but when mixed with equal parts of bark pulp 
makes a eeitisfactory straw board. 
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AUSTRALIAN LEATHER AT THE FRONT. 

A report upon the quality of Australian leather used in tlie manu- 
facture of Australian boots supplied to soldiers on active service hiis 
been received from the Secretary for Defence. In his report, Mr. 
Trurnble says : — 

‘‘Vast quantities of Australian boots, harness, saddlery, and leather 
equi])ment were used for military purposes in France*, Egypt, and Pales- 
tine during the tvar, and only in respect of two classes of leathers were 
any complaints received, namely, the bark-tanned sole leather in the Aus- 
tralian boots and tlie light chrome-tanned leather us(‘d in certain parts of 
the j)ersonal equipment of the men. The equipment referred to was 
only provided in view of tin*, extreme shortage of the correct pattern, and 
was not intended for use on the fighting front; it was an expedient. No 
(jomplaints whatever were n^ceivexl regarding tl)e wearing qualifies or 
suitability generally for active service of any of the hanu^s and saddlery 
forwarded from Australia, and, although numerous complaints were 
received during the winter months in ros])ect to the Australian boots in 
wear on the Western front, it was found, aftc^r thorougli investigation, 
that such complaints were also made in respect to all patterns of boots in 
use, and it was eventually recognised that no boot would remain water- 
tight for any length of time under the conditions existing in France and 
Belgium during the winter. Moreover, there is a considerable weight of 
evidence that the temporary substitution of Imperial for Australian 
pattern footwinir led to an inen^ase in tlu^ number of c<)mi)laint8 received. 
This, however, it is considered, was due to the great(*r comfort of th(», Aus- 
tralian boot. 

“ After numerous tests by praittical use in the field and by dissection 
by experts in London and Australia, it was generally conceded that, 
whilst the Australian upper leather was ecpial to the best j>r()eurable in 
England, the sole leather cojiipaml unfavorably with that tanned in 
the United Kingdom. The inferiority of the Australian sole leather was 
considered to be due to the failure of tanners to alh>w tin* hides to remain 
long enough in the pits.” 

WATER RESISTANCE OF SOLE LEATHER. 

There is a note in the issue of Science, of 27th June, by Messrs. 
11. P. Holman and F. P. Veitch, upon the vsubject of “ Testing materials 
for increasing the wat<?r resistance of sole leather,^’ in which it is 
stated : — “ To determine waterproofing value, several pieces of sole 
leather, which are always of the same tannage and from the same 
section of the hide but which differ iu texture, are impregnated by 
immersing in the treating material for ten minutes at C., followed 
by warming in an oven at 60° for fifteen minutes. Water absorption 
is determined by soaking in water for twenty-four hours, with periodical 
flexing, and weighing the wet leather after removing all excess from the 
surface. The leather is also weighed before treating, after treating, 
and in the air dry condition after testing. From these weights the 
quantity of treating material taken up by the leather, the actual water 
absorptiou, and the loss in weight on testing, are calculated in per- 
centages. The actual water absorption is calculated on the basis of 
the final dry weight. All dry weights should be made after ex^sing 
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the leather to the same atmospheric humidity. Eiglity samples, includ- 
ing practically all the commercial materials used in waterproofing sole 
leather, were tested by this method. Only twenty were found to 
waterproof solo leather sufficiently to prevent its absorbing an average 
of more than 35 per cent, of water under the conditions of the test. 
This percentage was arbitrarily adopted as a limit for satisfactory 
materials for increasing the water resistance of sole leathers.’^ 

COST OF WORM NODULES. 

The losses incurred through the prestmce of worm nodules in Aus- 
tralian beef is illustrated by the follow'ing rt^port by Mr. D. J. Kerr, 
Chief Veterinary Officer of the Department of Trade and Customs: — 

“When it is considered that 14 per cent, has had to be removed from 
each carcass of beef ex])urted from Australia during the past ten y(^'arH, 
and assuming the approximate annual average of cattle availabl(‘ for 
export from Australia as l)eing 500,000 carcasses, that is of 5,000,000 
carcasses for the ten years of, say, an average weight of 650 lbs. each 
(total 3,250,000,000 lbs.), the amount of 455,000,000 lbs. (14 per eent.) 
has been excluded. Taking the average value of brisket meat during the 
past ten years at 2d. per lb. in Australia, and the exportable f.o.b. value 
as 4d. per lb., it will be seen that the loss to the industry has been 
enormous, ie.. £3,800,000 (approximately), or £380,000 per annum.” 

THE MANUFACTURE OF EPSOM SALTS IN AUSTRALIA. 

Until a few years ago, most of the Epsom salts used in Australia 
came originally from Germany, They occurred there as tlie compound 
kieserite, an important part of the groat Stassfurt deposits of Germany, 
which was the source of supply also for the world^s potash. Germany, 
however, did not possess a monopoly of kieserite, and the salts were 
manufactured in America, India, Greece, and Italy. Now Australia is 
added to the list, and we have “ Made in Australia ” Epsom salts instead 
of the “ Made in Germany.” Epsom salts is largely used as medicine, 
and may be regarded as a typical saline purgative. Its action is 
dependent upon the minimum of irritation of the bowel, and is exercigKild 
by the abstraction from the blood of water, which passes into the bowel, 
to act as a diluent of the salt. The stronger the solution administered 
the greater is the quantity of water that passes into the bowel — -a fact 
to be borne in mind when the salt is administered for the purpose of 
draining superfluous fluid from the system, as in dropsy. It also has 
a stimulating action on the glands. In Australia, magnesite is used as 
the source of supply. It is a fine-grained, compact mass, white to 
yellow, according to purity, hard and brittle, and is a carbonate of 
magnesia (Mg.COg) This occurs in three different types of deposit: — 

(1) In irregular veins in magriesi^U igneous rocks. It is a 

decomposition product from the decay of the rook material. 

(2) In beds associated with deposits of rocksalt, gypsum, &c. 

Here it is a direct deposit from concentrated salinh waters. 

. (3) In beds interstratified with slate, shales, limestones, &c. 

Here it is due to replacement of lime by magnesia. 

In the workable deposits, it is from the first type that the 

is obtained in Australia. 
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The process of maiiufaeture covers siicli operations as tlie follow- 
ing: — Calcination, rednction, crutcliing, filtering through press, crystal- 
lization, and drying. The rock is placed in a kiln on a bed of coke 
resting on wood, and pa(*ked up with alternating layers of coke. Water 
is first driven off, and at 400® C. the carbonate breaks up. If lime is 
present, it may delay tlie breaking up, and re(piire a higher temperature. 
At 800® C., however, the reaction is complete. The b(*st typ(‘ of kiln 
is known as the mixed feed kiln, w'^hich is cheaper, both in first cost, 
and in oj>oration expenses. The burnt magnesite — now magnesia Mg.O., 
is drawn from the kilns and pas.sed into a pulv(n’iz<n*. Next follows the 
(onitching process. This is carried out in lead-lined vats, into which 
ihe magnesium sulphate brine from ])revious lots, and a definite cliarge 
of II2SO4 is gradually run in. and the powdered magnesia added 
gradually with continuous agitation. The specific gravity of the charge 
is kepi as near possible to 1.4. This is important, as it dr4(*rmines tin* 
nature of the salt cry.stals that form. The temp(‘rature is kept about 
fif)' C. Tin* charge is next puni}»ed through a filter pnvss. This reiiiov<*s 
ail insoluble matter, c.r/.. sand and calcium .sul]>hate, A:c. The clear 
solution is placed in shallow galvanizod-iron trays for crystallization. 
Iti about twelve hours, good crops of crystals arc formed, and the 
sujKumatant litjuor is sii)honed back to the brim* vat. Tlie crystals are 
well draim^d and dri(‘d by a centrifugal drier. This nnolves at 1,000 
In 2,000 r(*V()lutions per minute for twenty minutes for a charge of 
2 <nvt. 1’he crystals an* then shovelled on to large drying tal)l(*s, and a 
further I per cent, of moisture is lost. The salt is then ready for 
marketing — if it conforms to the following tests: — 

No imjuirities of zinc should be pn^seut, and no trace of chlorides. 
The salt should he a pure sulphate of magn(*sium, with very little 
trace of iron compounds. 

The limit for lead and arsenic is 5 ])arts }>er 1,()()(),000 for each. 

Such is a bare outline of the process, but by the use of up-to-date 
methods of rnanufacituring, with good labour conditions, and the produc- 
tion of an article that conforms to the high standard of purity of the 
Hritish Phariiiacopceia, the locally made salts dcserN^e every success. 


ENGLISH CRITICISM OF AUSTRALIAN LEATHER. 

The following criticisTu of our leather has been received from tin* 
Imperial Institute: - 

Australian leather is regarded as suitable for certain jiiirposes, 
for the upper leather of boots or for the manufacture of harness, 
saddlery, &c., but it is generally held that it is not, as a rule, sufficiently 
water-resisting to be suitable for general use for soles in wet climates. 
The leather is often too soft and too lightly tanned. It is suggested 
that it could be improved by tanning for a longer time in stronger 
liquors, or by the use of a mixed tannage instead of wattle bark alone. 
It is understood that certain tanners in Australia are now adopting the 
latter plan and are using wattle bark mixed with myrobalans, chestnut 
extract, &c., thereby producing a superior leather, which is satisfactory. 
If the use of mixed tannages were ^iierally adopted in Australia a con- 
siderable improvement in the quality of sole leather would result.^^ 
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LOCAL PRODUCTION OF POTASH. 

As mentioiK^d in the first issue of the Journal, the Sulphide Cor- 
poration has been investigating the possible sources of potash in 
South Aijustralia, They have produced a few tons, but on account 
of the low grade of the deposit, transport charges arc heavy, and 
the prospects of producing potash at a price that will stand com- 
petition from the usual sources are not encouraging. From Tasmania 
we have received information that small quantities of potash are being 
produced at Pelican Island. The kelp, which occurs in extensive beds 
along the coast near Southport, is collected and crudely burnt, yielding 
weekly about one ton of potash (28 per cent, pure) from 30 tons of 
kelp, and valued at £30. With sufficient capital to provide for the 
installation of plant and machinery for gathering and drying the kelp, 
and the establishment of better methods of burning and extracting all 
the by-products from the ash, the local production should be successfully 
exploited. 

Reporting on the Bulladelah deposits in New South Wales, Mr. 
Came, Government Geologist, states that the possibilities of the 
deposit could be extended by roasting and grinding the rejected 
seconds,’’ and utilizing the product as a fertilizer. The Western 
Australian Mines Department is having some hundreds of tons of 
alunite conveyed from Kanowna to Kalgoorlie, where it is roasted, and 
is to be sold in that state to famiers. 


TRAMWAY RAIL CONFERENCE. 

Following upon the agreement arrived at for an Australian standard 
specification for railway rails and fish-plates, the Institute of Science 
and Industry cx)nvened a conference for the ])urpose of fixing an 
Australian standard specification for tramway rails and fish-plates. 
The conference commenced on Monday, 4th August, and terminated on 
7th August, having arrived at mutually satisfactory conclusions. The 
profile of the rail, as. was anticipated, occasioned long discussion, but 
a compromise was eventually effected. Professor Lyle again acted as 
chairman; others who were present being Messrs. Alex, Oanieron (Chair- 
man of the newly-formed Melbounie and Metropolitarii Tramways 
Trust), G. R. Cowdery (Chief Engineer, New South Wales Govern- 
ment Tramways), W. G. T. Goodman (fJUiief Engineer, Municipal Tram- 
way Trust, Adelaide), P. J. Pringle (Chief Engineer, Ballarat and 
Bendigo Tramways), M. E. Keniot and E. Adderley (Victorian Rail- 
ways), H. J. Dix (Prahran and Malvern Tramway Trust), A. D. 
Murdoch (North Melboupie Electric Tramways), Stman Robertson 
(Hawthorn Tramways Trust), S. S. Joibbiuis (Geelong Tramways), and 
M. R. WesitC/Ott (Cohurg Tramways). Representatives of Western Aus- 
tralia and Tasmania were unable to attend owing either to influenza or 
to the dislocation of steamer service. Mr, R. H. Rowe and Mr. Ballard 
represented the Broken HiU Proprietary Limited, and Mr, C. Hoskins 
represented G. & 0. Haskins Proprietary Limited. The work of thevSe 
ttvo conferences represents only a small portion of a large scheme of 
standardization which the Institute will undertake, and which, when 
completed, will enable Australia to maintain and develop her engineering 
subsidiary industries. 
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CULTIVATION OF GUAYULE RUBBER. 

A proposal lias been brought before the Institute by Mr. W. Ilairi, of 
Adelaide, to introduee into Australia the Mexican plant — Parthenium 
argeniatum (A. Gray) — known as the source of Guayule rubber. The 
chief characteristics that recommend its introduction are: — 

The plant lives in very dry soil, wuth a rainfall less than 10 inches 
a year, and often in rocky ground containing a large percentage of lime. 

Many experiments are being made with it in California and Arizona, 
and experimental manufacturing plants capable of producing annually 
400 tons of purified rubber are in use. 

The plant is of slow growth, but cultivation and hybridization seem 
likely to yield improved strains. Machinery for planting out seedlings, 
cultivating, and harvesting have been devised to reduce the cost of 
manual labour to a mininnirn. As the whole plant is cut down and 
ground up to obtain the rubber, all the operations can be performed 
mechanically. The amount of dry rubber yielded varies from 7 to 10 
per (xmt. of the plant weight, and is chiefiy contained in the bark. 

It was decid(^d to write to the Departmemt of Agriculture at Washing- 
ton for full information on tlie matter, and for a supply of se(xls for 
introduction here. 


SUN-POWER APPARATUS. 

That evergnien subject, ^^How to convert the sun^s energy into 
mechanical energy,’^ has again been brought before the Council of the 
Institute of Science and Industry by Mr. F. W. Hiscock, of Soutli Aus- 
tralia. He claims to have invented a sun-power apparatus which will 
focus the heat of the sun on galva.niz€‘d iron piping containing impure 
water, from which steam of considerabh^ piwssure can be obtained, w'hich 
can be either condenwd to supply pure water at a total cost of 2id. per 
1,000 gallons, or be (converted irito power. The Council could not 
support the proposal in its present form, and costs of an apparatus in 
use in Egypt were supplied by Mr. Leighton, of the Commonwealth 
Arsenal, as 8s. 7id. per 1,000 gallons. It was decided to write to the 
Egyptian Government for full information on their plant and specially 
designed low pressure engine. 


DESTRUCTION OF RABBITS BY DISEASE. 

Another subject that is the cause of much controversy, and also of 
much opposition, is that of controlling the rabbit by the introduction of 
some specific disease. Nothing of a practical nature in this direction 
has been attempted since the investigations of Dr. Danyz on an island 
oflF the New South Wales coast many years ago. Information has been 
received fiom Dr. Aragao, of Rio Janeiro {per Dr. Breinl, of Towns- 
ville), about a disease of a very deadly nature that attacks only rabbits 
and hares. All the domestic animals (pig not mentioned), horse, cow, 
sheep, dog, cat, fowl, and pigeon are immune. Dr. Breinl has offered to 
carry out any preliminary tests on caged rabbits. The matter has been 
submitted to Sir Harry Allen, Pathologist, Melbourne University, for a 
report. 
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GETTING RID OF SPECKS. 

As is often the ease when new processes or materials are tried out 
on a manufacturing scale, a new difficulty arose. Paper makers com- 
plained that the i)aper produced from the w^attle piilf) contained objec- 
tionable small black specks, which were believed to be derived from 
the corky layer of the bark. The Imperial Jnstitute again conducted 
experiments, and two methods of avoiding the difficulty were tried, 
and one of tJiem carricnl to a successful conclusion. This latter con- 
sisted of sifting tlie ground spent bark to remove the corky tissue. Tin* 
bark was partly air-dried from normal, 71 per cent, to 45 per cent, 
moisture, and sifted througli a sieve with eight ineslies to the inch. 
About 62 per cent was left on the sieve, and when this was converted to 
pulp by the soda process, yieldtHl about 10 per cent of the original 
weight of bark as dry pulp. This produced a paper with comparatively 
fttw specks. The sifted bark required less caustic soda to convert it 
to pulp, and the paper was superior in quality to that made from 
unsifted hark. The results of the process on a large scale would apfM*ar 
to be : — • 

(1) A loss of crude material due to sifting, and varying from 

30 to 40 per cent., according to tin* moisture of the sifted 
material. 

(2) A gain of 2 per cent, more pulp than from the crude un- 

sifted bark, thus requiring 3 ])er cent, less eanstic for its 
conversion. 

(3) All improved quality of paper. 

In the 8<HJond method tried, the bark was beaten uj> and tlie corky 
material was found to be heavier, and could be separated by suitable^ 
appliances, or washing over sieves. The process requires trials on a 
larger scale. It is thus possible to convert sjxmt wattle bark or wood 
into pulp and manufacture this j)ulp into satisfactory pa})er or straw 
board. Further invastigatioii, however, is still necdwl, as the cost of 
transport of the .apen4 bark from the tail yard to the paper mill is a 
heavy handicap. Tyj)ical samples of bark contained 71 ])er (‘fuit. of 
water, and yielded only 10 to 12 per cent, of its weight of dry pulp. 
It is uneconomical to transport any distance material containing such 
a percentage of water. It is essential to dry the bark as far as possible. 
This is not readily done by spreading it out and turning it over 
occasionally. Exx)eriiiients are being carried out involving the use of 
some form of waste heat, and also the use of compression. The results 
will be awaited with interest, as the whole question is of great econornit* 
value to Australia. 


SCIENTIFIC RESEARCH IN SOUTH AFRICA. 

The Research Grant Board, which has been established by the Union 
Government in South Africa for the encouragement of scientific re- 
search, has recently announced its scheme for awarding research 
scholarships and making grants towards the expenses of scientific 
research. The scholarships will vary in value from £80 to £250 per 
annum for one or two years, and may be awarded for a further period. 
Applications must be made through, and with the approval of^ one of 
the governing bodies of the higher educational institutions of the Union 
or of a museum or research institute. 
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PROPOSED IMPERIAL CONFERENCE OF ENTOMOLOGISTS. 

It has been suggested by the Iinj)erial Burc*au of Eiitoniology that a 
eoufereuee of entomologists of the Empire, whicli was deferred during 
the war, should be held in London at an early date. The objeets of the 
gathering are to dis(*U8s problems of Jm])erial importance in tlu^ pre- 
vention of the si)read of inst^et-borTie diseas(‘s, and to afford an oppor- 
tunity of placing the entomologists in closer touch with the Bureau of 
Entomology and of settling lines on which tin' Bureau may render 
further assistance to the diff(‘rent i)arts of the Empire. An invitation 
to the Commonw(^alth (jovernment to particii)a1(‘ in the scheme was 
recently" sent by" Lord Milner, Secretary for External Affairs, and the 
matter has b(*(*n ndVrred to the Institute of Science and Industry for 
consideration. Th<‘ Director, Brofessoi* Watt, Mr. (r. Valder, Dr. S. S. 
Cameron, and Mr, A. E. V. Kicliardson have been ai)pointed a special 
(rommittee to impiin' into the proposal and to ]>repar(* a recommendation 
for submission to tln^ Government. 


Manufaviturers and junmary producers are iiivitiKl to state their 
difficulties to th<^ Institute’s Bureau of Information, which will assist 
them where possible. 


Two more Bull(*tins, one on (’attle 'J'i<‘k and another on Posidonia 
Fibre, together with a pamphlet on EngincHnung Standardization, have 
Ix'en issued during the month from the publisliing department of the 
Institute. 


It has been decided that a nominal cliarge of hd. for (‘ach Bulletin 
and Famish let issued by the Institute, and 3d. for each circular shall in 
future l)e charg(Hl, so as to restrict the dtunand to those gtmuinely in- 
terested. 


The Department of 8ci(mtific and Industrial Kesearch has forwarded 
to the Institute a number of copies of .1 on the Performa/thce 

of Night (Peusses, by L. (\ Martin, D.l.(\ These can b(? obtained on 
ap})lication to the Secretary’. 

An informative })amphlet, by Gerald Lightfoot, M.A., on “ Engineer- 
ing Standardisation,” has betm published by the Institute. 


The technical and scientific library of the Institute is each day being 
made more complete, and is available for the inquiring ])ublic. 
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The Making and Improvement of 

Wheats. 


By HUGH PYE.* 

(I.) 



imagination of the 
prac'tieal bearing of 
the progress of his 
the inan^ellous strides 
plant development, 


mission is to stimulate the 
wheat-grower in respect to the 
plant-breeding and selection on 
uife-wwk. To impress him with 
made, during less ,than a century, 

and the need for still greater progress. To impress 
him, too, that he hais his part to act, side by side with 
the plant-bi'eeder, in enriching the store of human 
knowledge, by bringing to bear keen observation and intelligence, 
acquired by being in an environment where he can note every phase of 
the life of the plants he, growls. A fanner has only to begin the work 
in earnest and the results obtained will convince him that his few stud 
plots are an inspiration to real and lasting success, and that their 
establishment is an alrniost essential part of his farm ])ractico, and will 
prove a profitable investment. His intelligent son, or dangliter, wdth 
a little encpuragement, w^ould become so absorbed in the work, that on 
the farm would be the only plac^j worth living. The city would have 
fewer attractions. 


Why different Varieties may be Grown in Adjacent Rows, 

Wheat is a self-fertilizing plant under normal conditions, hence 
several varieties may be grown in adjacent rows without there being 
any cross-fertilization, though on a few rare occasions this happens, 
as when thrips have oaten the pollen cases, or they are sterile in pollen. 
Then the floret opens, and the stigma may catch any wind-lHown pollen. 

77ic Farmer doing his Part, 

If we could discern more closely, it would be noticed that in what is 
practically a pure crop, individual differences would be observed among 
the plants of the crop, and in some instances marked differences will be 
noted. It is with these plants the fanner may do good work in estab- 
lishing new strains. Many farmers have done so in the past; more 
should do it in the future. 

The great advantage a fanner has in improving a variety that has 
been proved to be suitable to his soil and climate, is the fact that there 
is less loss of vitality in the variety by continuously growing it, where 

E roper rotations and cultivation are adopted, and the strain is improved 
y continuous selection. Thus, at the College, there are grown under 
these conditions varieties that have not been changed, except by selec- 
tion within the varieties, for the last 25. years; and when tested against 
introduced seed of similar ones, give much better yields. This is due 
to the fact that the northern areas are particularly suitable to tlie pro- 
duction of the best wheat. If, on the other hand, the climate and soil 
were not suitable, a change of seed is an advantage. 

* Principle of the Dookle Agricultural Oolleg^, and a noted rwrealiet. 
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In the present state of the business side of wheat-growing, farmers 
have no encouragement to grow the highest class of wlieat, hence he 
grows varieties which give him the greatest number of bushels per acre, 
irrespective of quality. When wheat is bought according to its strength 
and proteid quality and percentage, keener interest will be taken in the 
higher-class varieties. I believe the Depart nieiit of Agriculture would 
encourage farmers who take a real interest in establishing prolific 
strains of high and gluten-content strong wheats, by milling them in the 
test mill, and report on their quality. 

Change of Seed. 

The id(*a tliat a change of seed is necessary is probably due to the 
fact that vegetables, and other plants t)ollinated by the wind or insect 
borne pollen, in course of time deteriorate by continuous cross-fertiliza- 
tion within the variety, or by being cross-fertilized by ])o]len of other 
varieties, or by varieties of another species of the same genera. 

In the two latter instances, the variation in the })rogeny will be 
noticeable, and the work of fixation must be carried out to (‘stablish the 
new types formed. In the first instance, the continuous inbreeding 
within the variety seems to devitalize the stamina, just as unregulated, 
incestuous breeding among animals does; still, when this incestuous breed- 
ing is curried out by a master mind on definite and systematic lines, 
good results are obtained; but they arc artificial and need an artificial 
manageinejit, or retrograde results will soon be in evidence. Even when 
incestuous breeding is carried out for a lengthened period, sterility 
ultimately results, or the stamina is impaired to such an extent that 
the results amount to the same thing. To some extent, this occurs 
among self-fertilized ])laiits. The pollen becomes deficient in quantity 
and vitality, and florets open to seek for wind-borne pollen, and if not 
fertilized by it, die out. 

En passant, J may mention, as a matter of interest, that, on a few 
rare occasions, I have found what may be termed violent crosses so 
deficient in pollen that the variety has died out. This, of course, is 
quite a distinct j)hase of the subject under notice. 

Returning to the effect of a change of seed in regard to wheat, it 
will be apparent that, as self-fertilization takes place wherever the plant 
may be grown, and that merely cliauging the environment does not alter 
the natural procreation of the variety, it follows that no object is gained 
by a change of seed in respect to this inherent quality. Any improve- 
ment, then, that may occur is likely due to better food supplies to the 
plant, greater care taken to keep the seed selected and graded, or better 
climatic conditions to suit the variety. 

Modern Varieties are Artificial Produciiom. 

Another view of looking at the subject is that the modern wheats 
are man-made productions, just as the modern breeds of sheep are. They 
are artificial creations made for specific purposes, and can only be kept 
true to the type decided on by selection, suitable food, and living in an 
environment conducive to it. We know that if a flock of perfectly 
woolled sheep is taken from one climate to another quite distinct, the 
nature of the wool changes. It may become more like hair in spite of 
C.11160.— 8 200 



SCIENCE AND INDUSTRY. 


care in selection, but because the wool of the original flock is in demand, 
it is necessary to keep as nearly similar to it as possible; but as this is 
fighting against nature, it is more costly to produce on equal land values, 
and then it is only a relatively good or bad substitute. This applies 
possibly to animals and plants alike. Tt is nature warring against man 
all the time, and it leads one to think it is better to perfect the strain 
of plant or animal that the environineiit lends itself to. 

Perfect the Strain Suitable to the Environment 

Is this not a sufficient reason for wheat-growers to carry out seed 
selection on their own farms, and establish varieties best suited to their 
environment ? 

When wheat-buying is placed on a proper systematic basis, the 
miller can so blend the wheat that the flour may suit every trade, 
whether it be the baker, the pastrycook, biscuit manufacturer, or the 
patent-food maker. 

There is a market for all, and although one class of grain may bring 
the highest price, if grown in the wrong environment it is likely to be 
of poorer milling quality, or less prolific. 

By experiment and selection, a farmer may produce a variety equally 
as valuable as the other, especially if he works in unison with the wheat- 
breeder, who evolves thousands of different seedlings, in order that among 
the many a few new types may be formed of greater merit than existing 
ones. A great advance in this respect has been made during the last 
decade, by the farmers of the Commonwealth, than during the previous 
one. 

(To be enntinved.) 


The man of ecience has learned to believe in 
justification, not by faith, but by verifiMtion. 

HUXLEY, 
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Prickly Pear Eradication. 

Institute’s Scheme Approved. 

QUEENSLAND AND NEW SOUTH WALES CO-OPERATE. 

At the end of 1916 the Executive Committee of the Advisory 
Council of Science and Industry recommended a scheme for attacking 
the prickly pear problem by the Institute working in co-operation 
with the Queensland and New South Wales Governments. The cost 
(‘Stimated at £8,000 a year for five years was to be jointly borne, the 
Commonwealth finding half, and each of the States one-fourth. The 
Queensland Government iniinediately agreed to the scheme, but the 
New South Wales (iovernment did not immediately approve. Its 
acceptance, liow(‘,ver, has at length been accorded, and no doubt 
immediate steps will now lx* taken to put it into operation. The actual 
scheme is as follows - 

(a) That investigations should be carried out as to the suit- 
ability of insects and fungi known to be inimical to 
prickly ])ear for acclimatization in Australia, as to the 
method of action of such ins(*cts or fungi on the pear, and 
as to such other matters as ma^^ arise in connexion with 
any biological or chemical researches found necessary. 

(h) That the work should be placed under the authority of a 
biological expert who shall be responsible to the Executive 
(Committee of the Advisory Council of Science and 
Industry, and wlio should rec(‘ive a salary of £1,000 per 
annum. 

(c) That throe laboratories, comprising one central laboratory 
and two subsidiary laboratories, should be established 
and maintained in Queensland and New South Wales. 

id) That the central laboratory should be established at 
Brisbane, where the insects would be r(‘ceived immediately 
they reached Australia, and where the staff would have 
access to literature and facilities for the use for special 
investigation of University and Government laboratories. 

(c) That the two subsidiary laboratories should be established 
in country infested with prickly pear. One of these 
should be in New South Wales, whilst for the other the 
Queensland Government’s offer of the Dulacca Experi- 
ment Station should be accepted. These stations would 
carry out the work of breeding and testing the introduced 
insects, and should be in charge of thoroughly qualified 
entomologists, at salaries of £650 per annum. 

(/) That field laboratories should be established at such places 
and at such times as may be deemed necessary by the 
biologist in charge for the purpose of introducing such 
insects as are found suitable into particular areas, or 
for other special purposes. 
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(g) That the sum of £8,000 per annum for a period of five 
years should made available for this work, of which 
sum £4,000 should be contributed by the Commoii wealth 
(Jovernmient, and £2,000 each by the Governments of New 
South Wales and Queensland. 

In making these recommendations the Executive Committee had 
in mind the fact that from the ]K)int of view of Aiistralia as a whole 
the most important object to strive for is to prevent the spread of the 
pear on waste lands from which good lands are constantly threatened. 
This can only be done by employing natural enemies, since mechanical 
or chemical methods are too expensive on waste lands. The experiments 
carried out in the past have had as a primary object the discovery of 
means whereby the landowner might clear more or less valuable land. 
Though of great importance to persons in the pear-infested localities 
such experiments are in the nature of a search for remedies, whilst 
from the national point of view what is required is something to hold 
the pest in check and ultimately destroy it, that is to say a cure. 

The Executive Committee considers that the matter is of such 
importance that the full-time services of several entomologists should 
be employed in obtaining insects from America and investigating their 
action on the plant. Though the State Governments have biologists 
and entomolo-gists in their employment these officers are obviously only 
able to give a portion of their time to such work. 

The Commonwealth, New South Wales, and Queensland Govern- 
ments have all agreed to the scheme outlined by the Executive Committee. 
The New South Wales Government has also promised to contribute a 
sum of £1,000 per annum for a period of five years, on a contributory 
basis with the Commonwealth and the various States interested, for 
iuvestigatiouis into the extermination of white ants, cattle ticks and 
nodules in cattle, and such other pests as may from time to time be con- 
sidered to be of sufficient importance for joint Fi'deral and State action. 

It is proposed that the general superintendence of the prickly-pear 
investigations, especially in so far as the business side is concerned, 
should be controlled by a Commonwealth l^rickly Pear Board consisting 
of the Director of the Oommonwealth Institute of Science and Industry 
(chairman), the Under-Secretary of the New South Wales Department 
of Agriculture and the Under-Secretary of the Queensland T)epartm(?nt 
of Lands. 


The farmer of to-day is an Infinitely more practical 
man than the farmer of as years ago> who sowed and 
reaped in uncritical imitation of his father, and who gave 
the old cow her free choice of what food she considered 
most suitable for herself* 

--F. B. QUTHRiE. 
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Huge Avoidable Losses. 

Observations on the Introduction and Spread of 
Stock Diseases and other Pests’* with Special 
Reference to " Cattle Tick ” and ** Worm Nodules ” 
and the Loss Sustained through the Absence of Early 
Scientific Control. 


By Dr. J. A. GDLRUTH.* 

HE nm‘ssitv for tlu; application of science in tlic conduct of industry lias 
liccn emphasized during the progress of tlie war. It lias lieconn* 
7 nanif«*st to every one, especially in the manufacture of means of 
offence and of defence. Inferentially. the loss from its alisence in tin- 
]iast is liccoming realized, hut hardly yet in every-day affairs, and 
it is now generally accepted tin* (lermans have suffered h‘ss in this respect than 
any other community. 

As cattle, sheep, and horses were not indigenous to Australia, it niiglit have 
lieen ]Kissiblo to prevent the inti (»<luction of any contagious animal diseases 
when the foundation of our herds and flocks was laid. it is true many cxmi- 
plaints common els<*where were not introduced, hut before an effective system 
of inspection and (piarantine was estahlisluMil serious diseases gained entrance, 
and still cause annual losses. Some of thmn, such as tuberculosis and pleuro- 
])neumonia of cattle, hecause of the ahsenee of symptoms in all hut the hxU'V 
stages, it would have heim diflicult to prevent with the knowledge tlien avail- 
able. Others eould liave beam pnweiited had seicaitific knowledge been applied. 
Notably tliis is tlie ease with sheep-scab, which was luippily eradicated years 
ago, hut at eonsiderahle expense. 

('altlv Tick and Iledwatcr , — In August, 187*2, an incident o(*euiTed at Port 
Darwin which, though ajiparently of only local signilicance, was fraught with 
ilisastrous effects to tropical Australia. The population then mostly consisted 
of a few" oflicials and the oflicers of the liritish .lustra lian Cable Company, 
whi(h had established the first telegraph link between Australia and the 
rest of the vvorld. The settlement was short of fresh nuait. The nearest 
sup|)lies in Australia were distant a moiitirs journey by sailing vessel. The 
conijiany’s schooner was therefore sent to Java for (*attle, and in due course 
i*iglit cow^s and four hulls were landed. Tht*s(* w^en* of the Brahma or Zebu 
variety, characterized by the sluuilder-liump. No examination w^as made for 
disease, and the preseiuH^ of external parasites was ignored. That these cattle 
must have carried ticks is undoubted. .Ml cattle in the East arc more or less 
affected, but, being immune to redw'ater and carefully tended, the parasite causes 
little or no harm. Still, it is equally certain that had they been examined l»y 
an eiitomologist or veterinary surgeon, some steps would have been taken To 
prevent the introduction of such parasites to a new* and empty country. TTad 
these cattle all been killed off fur meat, nothing serious would have occur 
but several escaped into the bush, and for a number of years w"ere not beard of. 
Although there is no official record of this importation written at the time, I 
w'as able some years ago to sw’ure the facts from several gentlemen wdio w’er<* 
present during the disembarkation. Prior to that, where ami when the tick was 
imported into Australia w"as a mystery. 

The Queensland records of tick fever showed clearly that it first appeared 
as a serious complaint in the Gulf district about 1893. In the Territory, th(‘ 
first ojitbrc*ak which I have been able to trace occurred in 1881 near Glencoe 
Station, 100 miles from Darwin, in a mob of cattle brought from Queensland by 
Mr. W. Lawrie. In the previous nine years several mobs of cattle had been 
overlanded from Queensland to Port Darwin with no appearance of redwater 
tn route^ or after arrival, while they Avere being hold for slaughter. Yet of 

* Administrator of the Northern Territory. 
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the 1881 mob nearly 50 per (H?nt. died of redwater between Oleneoe and Darwin. 
Sulisequent importationB from Queensland sufTered a similar mortality on 
reaching that district from tlie same disease. About 1880, it appeared at the 
Katherine Kiver in cattle being travelled by Mr. A. Giles from Newcastle Waters 



far to the south, and a heavy mortality occurred before Darwin was reached. 
Previously, redwater had been unknown at the Katherine. From both the gentle- 
men named I have had the above facts. Redwater became so serious about tbis 
period as to be noted in the ofhcial reports. In 1887, it had appeared in the 
vicinity of the Roper River, and it was officially stated to be the hSte noire of 
dtovers from Queensland, clearly indicating the cattle from that Colony were 
theai possessed of no immunity. 

^ Tt is necessary before proceeding furtlier to connect up the Javan importation 
wii^ the cattle coming from QueenslanS, especially the first mob to be affected 
with redwater at Glencoe. 
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The Zebu cattle which escaptnl to the bush would f^radually r(‘ach the Adelaide 
Plains, a few miles inland, and in the nine years must have increased con- 
siderably. Althoujrh in the Indies these cattle, beinj? kept in very small numbers 
in daily contact with the natives, are extremely docile, when {?iven liberty they 
become very wdld, much nuire so than Enj^lish breeds of cattle. Their descendants 
crossed with British breeds may be found amongst the Adelaide Kiver herds 
to-day, and they are always (diaracteri/ed by a greater diffumlty to drove and 
manage than the others. Zebus with all the characters of the pure-bred are 
still occasionally seen. Three years ago, a typical bull broke through the fence 
at Batchelor Farm, and re.rnained with the herd for some time. Attempts to 
domesticate him failed, and eventually he went as he came. A settler, Mr. 
.Milton, setiured two pure-bred bull calves in the bush, and they, being paddocked, 
became docile. In the wild state they are not readily seen in the thick bush 
country, and it is impossible to say bow' many still exist. The.se facts are 
mentioned to show the Zebus persisted and travelled inland. In the long dry 
^*eason they would frequent the rich plains, but in the summer the plains become 
swamps, and the high lands are sought. From the sea inland, the Adelaide River 



TICK-INFECTED STEER. 

Thi* fould luKVtt bMn avoidMl by Mrly scientific inspection of shipnsent of cattle from the East. 


is unfordable until the railway crosses it, and there also w^as the main road to 
the intcjrior. Glencoe Station from there is less than 20 miles away. It is 
certain the wild cattle w^ould pick up with strays from the travelling mobs 
who would wander back along the track they had come, dropping ticks by the 
way. From what we know now, a comparatively few female ticks dropped near 
the waterhole at Glencoe would suifice to infest with red water a non- immune lot 
•of cattle. Thus the first outbreak is accounted for. All the facts fit in and 
form a complete story. 

The spread inw'ard to the Katherine, the Roper, and McArthur rivers is 
easily explained. Cattle suffering from disease drop out of a mob, and arc 
left to die or recover. Tliose which recovered from a slight attack would 
naturally wander backward along their route dropping infected ticks. By 1890, 
it was observed that ‘‘Redwater does not attack acclimatized or Territory-bred 
•cattle,*' showing that immunity was lieing acquired. The introduction to Queens- 
land proper was undoubtedly expedited by the establishment of the Burketowii 
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Boiling-down Works on the Gulf. A market was opened for cattle, and a 
number of mobs were taken there from the Territory, particularly from the 
McArthur River. 



A PERFECT HIDE. 


By 1894, the position was so serious in the Gulf that Mr. INuuul, Gov(*rn- 
inent Bacteriologist of Queensland, was commissioned to visit the district and 
report. As a result of the exhaustive experiments carried out on Texas fever 



nCK-DAMAGED HIDE. A SAMPlf OF AVOSaABLE LOSS. 


(redwater) in America by 8mith and Kilbourne, who first piroved the connexion 
with ticks, Mr. Pound was able to demonstrate the similarity, if not .the identity, 
of 'the two diseaiies. 

, |I^nwhile, owing to the opening of meat worke at Townsville, cattle wer** 
being Wiven from the Gulf to the East Coast, and the community, not being 
cimtinced of the real seriousness of the tick, the contention being hotly 
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I'ontestcd by inont cattle men, tiie paraisite was rapidly conveyed to the centre 
of the cattle ureas of the north. Its Hiihsequent spread over the whole of what 
may be termed the “ tickahle area of Queensland I need not dwell upon. The 
l>oint to emphasize is that had more forcsif^ht been exercised, or had that 
apparently innocuous entry of Indian cattle to Darwin in 3872 been prohibited, 
the saving to Australia would have been incalculable. The loss from ticks ami 
tick fever probably represents a much larger sum than that due to tin? late war, 
and prevented the development of the tropics. 

Worm NodulcR , — ^Not only did these Javan cattle introduce tin- cattle tick, 
but they yu’obably introduced the worm nodule, whose presence in the briskets of 
the majority of cattle bred in Queensland and the North lias resulted in the 
prohibition of beef briskets by the British authorities. Although the parasite 
causing these nodules is in no way dangerous t(» human beings, the monetary 
loss occasioned to the cattle-owner amounts to an enormous sum annually. The 
parasite is confined to cattle. It is not present in Kuropeaii cattle elsewh(‘re. 
save in the few" found in the Dutch Indies, the ancestors of which were imptiriisl 
from Australia, 'riic only part of the world where the same jiarasite a^^ect^ 
native cattle is the Dutch Indies, wdiere the im|uiries of Dr. (Jeorgina Sweet 
sho^ved it to be very prevalent. The distribution of the parasitic in Australia 



Another example of avoidable lose. 

indicates it came from the North. It is unknown amongst V'ictorian-brod cattle, 
though freijueiitly found in Queensland cattle fattened in Victoria and killed at 
the Melbourne Abattoirs. Near Sydney it is occasionally semi in locally-l>red 
cattle, and the further north the more commonly is it found, till in the Territory 
the cattle are almost all affected. It is therefore certain the source of Aus- 
tralian infection w’as the Javan Archipelago — the original home of the parasite. 

In the absence of any exact knowledge as to tlie means wdiereby the parasite 
is spread from om* cattle beast to another, it is impossible to state definitely 
that the Javan importation of Zebu cattle in 1802 was the only means of intro- 
duction to Australia. Early in the century — 182(i-1828 — the military settlements 
at Melville Island and Port Essington introduced some cattle from Timor and 
Sourabaya. There is now' no trace of cattle on Melville though buffaloes intro 
duced at the same time* arc. numerous. On the Coburg Peninsula I am informed 
a few^ are yet to be found, descendants of the original cattle, but none have 
ever wandered south and mingled with station herds, and no Euro])ean catth 
have ever been seen nearly so far north. 

In the absence of a knowledge of the intermediary host, which we know is 
necessary for the development of the parasite, one cannot hold the military 
importations guiltless, especially in the absence of any scientific examinatloli 
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(►If the descendants of these cattle. ^Neither can we say delinitely that the 
parasites were not originally introduced from Java by other means. The fact 
that in Darwin imported Victorian cattle have remained free from the worm 
nodule when kept in close proximity but not in actual contact with infected 
local cattle^ while other Victorian cattle in actual contact invariably become 
infested; indicates that the intermediary host does not travel far. Yet, again, 
if this is so, it is difficult to account for the rapid spread of worm nodules to 
Queensland, and even to New South Wales, in comparison with the relatively 
slow spread of ticks. We know that in the early nineties worm nodules were 
common in cattle slaughtered at Brisbane, whereas ticks were not seen until 
very much later. 



Aaetlier pMt tluit covdd liaw bMCi lieiit oat of Atwirolui hod pr^pmr proooutioM boon takon 

in ooriv days* 


Speculation is not proof, but, although the actual importation of live Javan 
cattle cannot be accused with certainty of being the only means of introducing 
the parasite which is so costly to the cattle industry to-day, we can safely assert 
that prohibition by the authorities of any such importation from tlie East would 
have been extremely wise. We are fortunate that few importations were made. 
But lor the al>8ence of regular communication there would have been more, 
especially had the early military and convict settleiuehts proved siiocessfui. 
Then we might have had amongst our stock much more serious epidemics, such 
as rinderpest, surra, glanders, &c. The discomforts of the northern climate and 
the comparative infertility of the soil may have lH*en of more indirect value 
to Australia than we would like to acknowledge* 
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Surra ** — aw Indian Disease of Horses, Cattle, and Camels , — -For many years 
the only importations from Asiatic countries have been camels. U'hese leasts 
of burden have proved invaluable for transport in our waterless interior. They 
have introduced a form of skin diaease due to a parasite whicli is very trouble- 
some, and mif?ht have been i)revented from gaining entrance bail proper cxamina 
tion and control been exercised. Again, the application of science was neglected. 
Fortunately, science wa.s successfully applied about tim years ago, when Dr. d. 
B. Cleland discovered the blood parasite called trypanosome in camels which 
had been imported to Western Australia. He was able to demonstrate that 
these blood parasites were of the same nature as those causing the disease 
surra amongst stock in India, and the cnmeD were destroyed by order of the 
Oovernment. 

** Citrus (Uin/xer^'~ Lemon a/nd Oramje Trees. — Like animal diseases, plant 
diseases have been introduced through the absence of scientific precautions. An 
example is '* citrus canker,'’ a disease affecting citrus plants of all varieties. 
Many years ago, this was introduced ti» Darwin by plants from China, and was 
even propagated in the Government gardens. 'I he small orchards of various 
settlers became contaminated by plants from these gardens. Fortunately, before 
it extended to other parts of Australia, its presence was detected by Mr. F. G. 
Hill, the Government Entomologist. Ilis conclusions were confirmed by other 
experts, and last year the disease was thoroughly dealt with by the destruction 
of all citrus plants in infected orchards. Science was in this case applied 
before any extensive damage was done to the fruit industry of Australia, 
althougli the loss to s(.>me of the local settlers, despite the compensation aw’arded, 
was considerable. 

Weeds — Criekfu Poor, ttc. — In the past, all new countries have sufl'ere-d 
through the importation of weeils, some considered unimportant in the land 
of origin, other.s recognised to Iw severe handicap.^. Proper scientilic control 
would have jirevcnted the introduction of such troubles to the agriculturist. 

( bie need only mention the prickly pear, which, cuviTing aln*ady millions of 
acres in Queensland, is spreading at an alarming rate. 

Many weeds have been introduced to Australia, as to other new countries, bj 
i)allast brought in sailing ships and dumped anywhere. In Nova Scotia, ragwort 
was so introduced. It rapidly spread, and soon covered large areas of country. 
It is responsible for tlic so-ealled Pieiou cattle disease, a chronic affection of 
the liver, almost invariably fatal. It was not until the same disease was 
thoroughly investigated by me in New Zealand that the eonnexion with rag- 
wort was established. In Southland and in Auckland f)rovinces it was the cause 
of serious losses in both horses and cattle, and although sheep could a})parontly 
eat the plant with impunity, and were useful in its eradication, an almost 
exclusive diet of it is attended ultimately with fatal results. It is most probable 
in New Zealand the plant was also introduced by ballast, Scientilic control, 
liad it been apidied to such cargoes, should have prevented the introduction of 
that and similar pests. The plant is known in certain parts of Australia, hut, so 
far, no cases of losses in horses and cattle have been recorded. 

Conclusion . — It is not to be assumed that the lessons were not heeded. Quaran 
tine laM's in relation to stock and plants have been in force for many years, and 
the expert staffs of all Departments, particularly those of agriculture, in Aus 
tralasia have been, and are being, continuously increased, although 25 years ago 
they were practically non-existent. It is well to remind ourselves, however, 
when calculating how much sciened may help us in the future, that carelessness 
in regard to its potentialities in the past has cast on the community serious 
burdens, the annual losses from which are enormous. 
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NEW INDUSTRIES. WAR LESSONS. 
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By H. W. GEPP.* 
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(H.) 

In the previous article I grouped the factors which must operate 
towards the successful development in young countries of new industries 
under eleven headings — 

(1) Natural resources. 

(2) Politics. 

(3) Finance. 

(4) Education. 

(5) Organization. 

(6) Relations between labour, management, and capital. 

(7) Relations between different operation companies. 

(8) National efficiency, in its broadest sense, for the attain- 

ment of which health and contentment arc esscuitial. 

(9) Maintenance of the ethical as opposed to the materialistic 

attitude of mind. 

(10) Development of the spirit of industrial citizemship. 

(11) Recognition by the countiy of the value of big companies 

or corporations when properly controlled. 

Having endeavoured to illustrate the relation of the first four of 
these principles to the main subject, I was proceeding to outline a basis 
of organization which should be adopted in inaugurating a new 
industry. I pointed out that a feature of the scheme of organization 
must be special attention to lesearch work, and that part of the equip- 
ment must be a special department which should conduct investigations 
in consultation with the chief operating men, in so far ^s the research 
is related to the operating. 

Another link in the chain of organization must be the adoption of 
means to indicate the relation of the various members of the staff to 
one another. A good idea is to set this out in the form of a kind of 
genealogical tree on a large-scale blue print, so that all members know 
to whom they are responsible and to whom to report. So as to avoid 
too much red tape,^’ which a rigid organization sometimes produces, 
it is advisable to form what is known as a general ataff,^^ to which 
various members of the regular staff, in view of their special knowledge, 
are appointed. At general staff meetings, which should be held about once 

• Oenera) Manager the Blectrolytto Zinc Company of Auatralania Proprktai^ Limited, and a 

member of the Executive Committee of the Advieorv rmmnil of Rciencie aim Induntry, 
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a month if possible, and at which the head official present presides, all 
members are equal, and every matter is subject to fnu^ discussion. This 
scheme affords the head officials the 0})porturiity of gaining a right 
appreciation of tlie whole job in such a way as to lx* g(Miorally 
beneficial. 

New industries are often entirely dependent for success upon sub- 
sidiary industries, and the development of these must proceed steadily. 
Each suksidiary industry should l)e placed in charge of a man specially 
selected for that work, and whose baby it is. Naturally, he will be 
generally supervised by the management, and will consult with the 
head officials. He will be assisted by the chief enginec^r, chief 
accountant, and chief chemist or metallurgist; but it must be clearly 
understood that it is his special job, and he must fight for all necessary 
attention, as well as assistance. 

New industries frequently pass through periods of doubt and depres- 
sion, calling for considerable courage and nerve on the part of the chief 
officials. Personality of a high order is called forth in meeting such 
conditions, since experience can only be indirect when new industries 
are under develo|nn<*nt. One of th(‘ most interesting essentials of this 
kind of work is the development by the chief officials of the right spirit 
in the staff and men. Every effort should bo made to develop initiative 
in all those engaged in tlie job, from the office boy upwards; and. 
further, to make every one intelligently understand, fir.stly, the purpose 
and intention of his work, and, secondly, how that work is done. If a 
man is attending a machine, time should be taken to teach him in the 
simplest way possible how that machim? works, and gt^t him interested 
in it; or, if a man is attending a s<q. of sulphuric acid chamhers or 
electrolytic (*ells, devote time to teaching in as plain language^ as 
possible, and explain by simple examples, what is happening insider 
The more a man knows of the details of his job, the better his work 
will he, and the more interesting ive make the work to the men, lli(^ 
more will be removed that deadly monotony which is soul-destroying 
and so had in its effects upon efficiency. Special talks by the chief 
officials to staff and foremen on all connected subjects are greatly 
needed. 

Relations between Labour, Management, and Capital , — ^Why is the 
present position so extremely deplorable? It seems to be because the 
employer is totally ignorant of the attitude of mind of the employee, 
and the em])loyeo equally ignorant of the true standard of the employer. 
Further, they have no common ideas or ideals, and no common meeting 
ground. 

And who is, say, in the case of a big company, the employer? The 
employee regards the employer as a big fat man who doesn’t care hoir 
he gets more as long as he gets it. What is the actual case in a public 
company, where the shares are well distributed? The employer in these 
concerns consists of a large number of people, many of whom have 
only a small individual interest, whilst few are amongst the rich class. 

The representatives of all these interests — the directors — are regarded 
by the average employee as the sole owners of the concern, and it is 
generally considered that they are getting all the benefits. Of course?, 
this is not the case. 
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But, how does the employer regard his employee? In some instances, 
as a man who is trying to do as little work as possible for as much 
as he can get. Doubtless this is sometimes true, but is not the go-slow 
policy more often an unreasoning protest against conditions which the 
worker does not appreciate? 

In neither case were these the attitudes of mind of the comimunity 
when war broke out, and all joined hands, prepared for any sacrifice 
for the good of the country and Empire. Tt is this attitude of mind 
which is wanted again. 

Admittedly, there are ignorance and faults on both sides, and, 
being pretty close in touch with both, it is difficult to say on which 
side the faults arc greater. What is required at the present crisis is 
not criticism so much as constructive suggestion, and, to my mind, 
one main idea is basic. We need to abandon the theory that a minimum 
wage is essential, and adopt, instead, the conviction that there should 
be, and must be, a minimum amount of happiness right throughout 
the community, with as much over and a;bove, and to the good, as the 
united brains of the community can, by proper co-operation, evolve and 
develop. 

It is no use our taking steps to inaugurate any number of new 
industries in this country unless we face and settle satisfactorily this 
great problem we are now considering. 

If we — the whole population of the Conimonweallli — do not admit, 
and ai*e not prepared to make the necessary immediate sacrifices, and 
will not devote ourselves towards realizing the present serious and 
regrettable state of affairs, and will not face the fact that contontnuuit, 
and contentment only, is the basis of true efficiency, of all good work, 
and all reasonably satisfactory results, then the only alternative is to 
muddle along in the present haphazard, unsatisfactory way, and await 
the inevitable. Surely we ])0.ssess enough constructive ability 
and ideas to be up and doing — to say to our fellow-citizens, ^‘Let us 
adoy)t certain basic facts, and talk inatters over dispassionately, realizing 
that our mental attitude towards life is changing, nay, has already 
changed, and that all desire to reach a better understanding, and 
co-operate for the good of our country and for the benefit of our 
dependants.” 

Somehow or other there must come into every maxims heart pride iu his 
job, so that he shall truly say he is proud to he engaged on a certain 
job, and knows and respects bis employer, and that his employer 
respects him, for it is not what a man earns in wages that counts, hut 
what he gets out of life. The solution of the problem seems to he in 
co-operation — co-operation in interests, co-operation to promote health, 
co-operation to reduce the cost of living, co-operation to see that every 
one is properly housed, properly protected from the effects of sickness, 
and, if a man does the fair thing, he ^ehould be further protected by 
co-operation in all that goes to make life worth living. 

It was by such co-operation tbetween officers and men that the Aus- 
tralians saved Amiens and made their famous and successful night 
attack on Villers-Bretonneaux — co-opei'ation based on a mutual con- 
fidence and a mutual respect. All experience teaches us that only 



AUSTRALIA SELF-CONTAINED. 


thus are good results achieved. Do not we get better results in dealing 
with our children by becoming mates with them, co-operating with 
them, rather than by ruling with a rod of iron? Cannot Australians 
co-operate as readily at home as in France? 

Australia imagines she is ahead in industrial conditions, but this 
is sadly not so. She leads in industrial legislation, which has tended 
to rather intensify past bitterness, because legislation has regarded 
wages as the end, and not the means thereto, just as we and the whole 
world, too, in the past, have Regarded money as the end, not the means. 

We stand behind the Mother (/ountry in thought and deed. What 
are they doing in Great Britain? As a first instalment, they are start- 
ing to build 200,000 new houses for workers; they nationalized the milk 
supply to protect the people^s health; and instituted a complete re- 
organization of the education system. They are devoting some of the 
best brains of the country towards meeting the conditions of the post-war 
period. 

AVhat does man want ? Firstly, health; secondly, security of employ- 
ment, providing lie carrit*s out a decent job to the best of his ability: 
thirdly, insurance against being dragged down to the depths financially, 
if, unfortunately, he should he sick and unahle to work; fourthly, 
decent housing conditions; fifthly, a fair margin between the cost of 
living and his income; sixthly, good education and a chance in life 
for his children ; and, s<‘venthly, reasonable civic and social rights — all 
of which, summed uj), imply a niinimuni amount of happiness. 

How shall we endeavour to attain to this position? The answer is 
by co-operation in all matters — ^by employers taking a keen interest in 
the lives of all their eni})loyees — -by developing a spirit of civic and 
industrial citizenship, so that a man will guard his job jiust as ho would 
a public garden running down the centre of a street; by inaugurating 
co-operative councils, which, with the assistance of the employers, will 
reduce cost of living to a ininimura, and by means of which education 
in general economics will gradually percolate through the whole com- 
munity to its lasting good. 

If ignorance on both sides as to tln^ attitude of mind of the other 
side can be eliminated; if we can got together and thereby eliminate 
the pitiful feeling of distrust and growing hatred that exists at present, 
there is some hope; but, without it, none at all. 

We shall have to minimize the number of non-producers in the 
community. We must somehow eliminate the tremendous wastage, both 
of labour and material, involved in present methods of distribution, 
thereby materially reducing the cost of living. This must be done by 
intelligent co-operation, in which all the employees, both mental and 
manual workers, shall have a large, if not a controlling, interest. 

The following are a few examples of what is being done in Great 
Britain, America, and, to a limited extent, here to solve this problem : — 

A separate department of the organization is formed in charge of 
an industrialist, which is just as distinctive as the acc>ounting or 
engineering department. 
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A sickness and benefit fund is inaugurated, to wbicli both the men 
and the company subscribe regularly, and which is controlled and dis- 
tributed by the employees’ representatives, so that if any man is sick 
he receives up to £2 per week whilst away from work. 

A co-operative council is formed, consisting of 50 per cent, of 
(employees’ representatives and 50 per cent, of the company’s repre- 
sentatives, and this council is advanced money by the employer to 
inaugurate and operate reasonable jschemes for the general benefit of 
all the employees. Co-operative stoi-es a^'e run by this council, and 
supply the main essentials of life, the amount saved being given back 
in the cheaper price of all the articles, not accumulated for suhsequeni 
bonus payments. It also inaugurates and carries out special branches 
of developmental work, such as the erection of children's playgrounds, 
all labour . being voluntary. One striking example is the recent erection 
of the 10-acre children’s playground at Port Pirie, at which over 2,000 
men assisted, many of them gi^nng over 100 hours of voluntary work 
without any remuneration. 

In addition, holiday camps are formed for employees by the council, 
and the coat of taking a holiday^ with families is thereby reduced to a 
minimum; in some cas<;s a bonus of fourteen, days on full pay is 
granted for steady attendance to duty throughout the year. In short, 
(wery effort is made to make the job a good one to work in, and every 
one connected with it proud to be there. 

It is essential in some way or other to get every one in this country 
to realize that the only possible way to suece8.sfully meet the future is 
to insure that the will to do good work spreads throughout the com- 
munity. 

Education on these lines of thought and action is more than neces- 
sary for us all. From the highest to the lowest we need to fight onr 
old pre-conceived ideas and train ourselves by constant thought to 
realize that a complete change in attitude of mind is necessary if reason- 
able success and ha])piness are to attend our country in the future. 

This, often enough entertained and consistently developed, will lead 
us to actions of the right kind, and will enable us to act in all positions 
and under all varying circumstances in complete conformity with the 
best lines of thought. 

In iny own small way I have endeavoured to think on the lines 
set out in this paper, developing from discussions and reading for a 
number of years past, and I am convinced that one of the most urgent 
needs (provided that the principles set out herein are sound) is foi 
education throughout the whole community and for the development of 
thought on these lines. 

In this connexion, it is more than essential that the leaders of industry, 
in whatever branch, should not overlook that it is essential to pay very 
considerable attention to all their staff, to see that they fully appreciate 
and understand the ideas and intentions and hopes of their directors 
and leaders, so that the attitude of mind and actions shall be carried 
on through the various stages of the organizations, and that the wWe 
operations and relations between capital and management and employees 
shall be conducted with that sympathy and understanding without 
which any actions and advances are foredoomed to failure. 
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If we (ran inaiiitaiii an ethical, as oi)j)os(‘(l to :i materialistic, attitude 
of mind; if we can appreciate that this is not something to Ix^ sneered 
at, but to be treasured as an insurance, against dev(*loj)ment of the worst 
side of our natuns ,then we shall ke('j» ever fresh before our minds 
the realization of our duty to our country, and to those wlio liavi* made 
or have been prc^pared to make*, the su])reme sacrifice for us; thus 
siiall we do all we can to assist in building up tin* gixnit State wherein 
there is clear recognition of the right of all (dtizenx to happiness and 
conhmtment. • 

We can only '"acquire mvrii achieve efhehmey, and '‘deserve'' 
fiuccess, and at tln^ same time avoid that attitude of mind which sank 
the Lusitania and sacked Louvaiii, by maintaining our ideals. 
And what I)<*tter ideal can tiH*r(‘ ha than to at on(*e det(‘nnine to erect 
as a living and ever-present m<*morial to the Australian soldieiN — to 
rh(^ 5Jh0()0 men who have died for us, and to those :^()(),()tK) wiio hav(‘ 
hoen wounded and gassed, and wounded and gassial again and yet again 
-to eiv'ct, insttaid of a stone and marble monumeni, a toktm of our 
gratitude and {ip]>reciation in the form of an industrial system, based 
upon and guidtal by the hiAvs of humanity and mutual esU‘<:Mn and 
imderstandiiig? 

If determined and ])ersevering, we can build U]>on sucli a safe 
foundatitm a creditable and durable sup(‘rstru(*tun* of new industries, 
})roperly and logically <‘(]uipped, so that \vv can |)rodu(*e efHciently, can 
-eimro work for the partly disabhal men, and j)rovi(h‘ for all tlu' condi- 
tions re(pjired to yield our ideal of a community of ha])j)y j^eople, strong 
in their mutual goodwill and confident in their strength. 


There are many reason s why agricultural research should 
form a prominent feature of the activities of the Commonwealth 
of Australia* Its ultimate aim is to increase the productivity 
of the country, and it would he impossible to eza|;f;orato the 
importance of that at the present juncture ; for* when the war 
clouds have passed away, when men have beaten their tanks 
into tractors and their bayonets into hinder-blades (to modern- 
ize a scriptural quotation), and peace once more comes to this 
troubled world, there will be a huge hill to pay* and that bill 
can only be paid as the result of increased- -and greatly 
increased— production. 

--Professor R. D, WATT, 
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The Water Hyacinth. 

By EWEN MACKINNON, BA., B.Sc. 

IJ'IK VVATEK JIYA('lNTlI“--/?if7////jrw?Vi sprriosa (Kuiith) Pontedvrio 

(Mart.)) is a floatinj*: r(‘pros(Mitativ<* of a small order of 
plants known as the i*(mtrdrriac<'fr, named in honour of Ihmtedera, a 
professor of hotany at I’adua. 2<h) years a^^o. 'I'here is only one 
species of this order native in Northern Australia and (Queensland, but 
none in New Soutli Wales or Victoria. Our ])laiit, like many mon* 
of the plant pests of .Australia — notal)ly, Prickly Pear, tin* Lantana, 
and the (^ape Weed — is an introduced species, and has lieen distributed from 
(^►ueensland into New South Wales and Victoria. Its native home is Ouiana. in 



THE WATER HYACINTH. 

South America, the w'hole order consisting of aquatic and marshy plants dis- 
tributed throughout the warm parts of the world. Sucdi introduced plants often 
iKMjome far greater pests in their new situations than in their native habitats. 
They escape from the old ecological factors- which have brought ai>out a state 
of equilibrium; and, finding the new conditions favorable, develop to such an 
extent as to become a nuisance. In their new environment they will come 
naturally into a new strug^e for existence, resulting finally in a new balance 
of nature; but we cannot afford to wait for this, and man becomes a new and 
necessary factor in tlieir control. The water hyacinth, however, has not failed 
to make its presence felt in its own home, and in some parts of Guiana it is 
as great a pest as anywhere else in the world. Though called a hyacinth, it is 
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not irKfluded in tht* Harno order aw the true Hyacintli, wliicli l)e]on^'‘H to the 
LilUivcw, a larwe ordtT coinpriHinj' plants such as the Lily, true llyacinth, Tulip, 
Asj)ara;?us, Onion, and Aloe. It dt‘rives its name chiefly from the resemblance 
of the Himi)le H]dke of six to twelve flowers of a pale-purple colour to that of 
th(^ true Hyacinth, but dillers in hcin<r an aquatic plant. Its flowers are ])orne 
on a short stiff stem fl to 12 inches lon<; with sevcTal sheatliery bracts at the 
base. (Sec Plate.) The upper ]»etal is larger than the other five, and is 
marked by a yellow s])ot in a cloud of blue. The leaves are somewhat rounded, 
but very variable. Their stalks are just as variable in length, and the lower 
half is inflated, more especially in the younj; leaves. These swellinjrs, Avhich 
are filled with air and act us floats Lu‘ the whole plant, ‘rradually disa])pear as 
the leaves become older, until the stcuus become nearly e(|ual in thickness throu^di- 
fuit, or ta})er from tiu' base to the leaf blade. The leaves form a rosette from 
1 to 2 fet‘t hi^h, and tliis remains above the water as the plant thaits. llu* 
roots han^ freely in the water, or attach theniselv<*s to the mud in the more 
shallow water of watt*r-courses and lakes, 'riie roots may peiitdrate to a depth 
of 2 to 4 fe(‘t, bill the plant may thrive just as well in fairly deep water. The 
plant flowers freely, })rodu(*in;jj aluindance of set‘d. which ripens and falls between 

tlu‘ h‘aves of thi‘ ])arcnt plant, and, comiii}* in contact with the water, 

soon "ei'minatt‘s. As the older plants mature tluw are ‘.•radually forced below 
the surface of the water by the youn.iier generation, and an ever‘increasin<r 

thickness (»f matted vej^etation is produced. 'Phe amount of air in the cellular 

tissm* of the floats is often sullicimitly buoyant to (*nal)le one to walk about on 
tin* surface «if a mass of wt'ed as if on a raft. In sliallnw watt‘r-courses arnl in 
lagoons it is only a matter of a few years until they are tilled uj» with a mass of 
decomposing- ve^jetabh* matter. Besides its pro})a;Liation hy a pnifusi* develop- 
ment of st‘cd tluTo is n(»rmally a propUj^ation hy stolons, which in tropical waters 
is vmy rapid and elVective. Stolons branch out from an ohl stem, extend from 
4 to S incln‘s from the parent plant, and form on th(‘ir ends a little rosette of 
l(‘aves. Hoots sprin;^ frciin the node where the ros<‘tte is formed, and the yoiin«» 
plant soon h(‘comes Helf-siijiporting. Old jilunts will usuall\ in* found to have 
foriiK'd several (three to five, or more) stolons which branch out in difl*i‘renl 
directions. Sev(‘ral generations of plants produced in this way will fretpieiitly hw 
found conneided hy tlie old stolons, whieh are often aliout half-an-inch in diameter, 
and are very strong. As ])lants commonly grow close together, the newly deve- 
loped ofl’sluKits hind the mass iirnily together, so that it is diflicult to separate 
the individual plants. It thus forms compact masses which freijuently cover 
acres of waterways and lagoons, blcK-king navigation. Boats, pnnts, droghers, 
and small steamers often liud it impossible to penetrtite such growtlrs. 

JJisfrihution. 

Tin* historical accounts of its introduction int<o various centres where it is 
now a serious ])t*st are very much a repetition of one another. Tin* jilant is an 
attractive one with its green hullMUis leaves and its handsome pal(‘-lavender 
flowers, and is frequently grown in grtH*n-houses. or in the home in a ])ot of 
water. It is from such aj)j»arently iiinoeent sources that it soon h(‘comi‘s sjiread 
round the ne.iglibouring water-courses and ponds. In a T.S.A. Bulletin, Bureau 
of Plant Indu.stry, No. 18, Dr, Webber gives an interesting account of its 
intnahiction into the St. .John’s Kiver, Florida, in ISflO. It was grown in a 
pond, which was afterwards cleaned out, and the material tlirown intt) the river 
near hy, and tlience it spread to all the lower streams. In many cas(‘s this was 
aided by admirers of the plant, who had no idea of its jmssihle spread and 
damage. They ]>laced plants in the river near their own luimes to beautify the 
surroundings. In 1894 it was so plentiful us to attract the serious attention of 
steam lioatmen and flshermeii. and after severe storms and floods in the same 
year it was found to be very abundant. Similar is the story of its introduction 
to the northern rivers of New South Wales. Alaiut twenty years ago a resident 
of Swan Creek, 4 miles Iwlow Grafton, purchased a specimen in Brisbane, and 
later on threw it into the creek near by. Jt thrived so widl that in two years it 
took possession of the creek, which there is oO yards wide, and from 10 to 35 
feet deep. 

It killed out the blue flowered water lily, Npmphwa stellata^ which used to 
exist there in great abundance. 

At the present time it is to l)e found growing luxuriantly on the Clarence and 
Richmond Rivers and their tributaries, and also in smaller quantities on the 
Tweed and Macleay. 
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It very early became a pest in the Bremer River, near Ipswich, Queensland, 
and during floods and freshes large areas of mi^ny acres were discharged into the 
Brisbane River, threatening danger to navigation and damage to the bridges by 
collecting flood d^'hris above these structures. In Queensland it obtained a hold 
in the western rivers, and also became a peat in the lagoons in the Rockhami)ton 
district. It ^vas introduced into the Wagga district, New Soiitli/ Wales, as 



RICHMOND RIVER (NS W ) SHOWING HYACINTH. 


early as 1895, and rapidly .spread, covering about acr(*s, or half ni the Wol- 
londry Lagoon. The growth was removed in 1900 by men in a lM)at at a cost 
of about £8. There is great danger of its spread to the sluggish fresh water 
rivers like those of western New South Wales — ^IMurray-Darling system — the 
channels and divides of places like the Yanco irrigation canal. It has taken 
{possession of drains and larger ehaiinels cut in swamp reeiarnation projects, e.g., 
at Alnmny Creek. 
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There are three UHoful faetors which operate to prevent it« spread too far— 

1. ft is killed Idj salt waterl* 

2. It is very susceptible to cold. 

3. It does not live on dry land at all. 

1. It is very intolerant of salt, and soon dies out in the tidal waters of rivers, 
even though masses continue to float down the stream from the fresh water 
above. Salting the plant has been suggested as a method of cheeking its 
development. 

2. Moderate cold checks it, and moderate frost injures or kills it. lienee it 
does not fhmrish much furtluT south than the north coastal riv(‘rs in New South 
Wales unh'ss we go inland. 

3. The usual method of clearing away the weed is to drag it out and heap it 
on dry land, where it will soon rot; but on account of the largf* amount of water 
it contains it will live for some time, and care should b(‘ taken to plac(‘ it where 
it will not be knocked back again into the water by animals, or by heavy rains. 

It is found that a current of about 4 miles an hour is ra[)id (‘iiough to carry 
the growth away. Still the plant is often found growing in the btmds of rapidly 
running streams, and in Kmigrant Creek, a stream (‘iitering the Kichmond a few 
miles abov(‘ its outlet, the Hyacinth is abundant in a ra])idly running strt'arn, 
but protected by growths <»f the giant reed, Arutxlo phntfjmitrs. It is doubtful 
whether Hoods will eradicate gnovths like this. 

It is likely to prov<! dangerous only in the warimu- parts of \'ictoria^ where 
it might become a serious post in irrigation channels, lakes, and wal(‘r-courses, 
'riio s])r(*ad (»f tlie j)lant. should be carefully watched, as it is a fact well j)roved 
that plants can bccoiiu* acclimatized to the new conditions, more especially with 
ri'spect to temperatures, at which growth will take ])lac(‘. lii other parts of the 
world Water Hyacintli has become as great a ])(‘st as in Florida and Australia, 
and much attention lias been devoted to various ways of combating it 'either by 
utilization or d<‘structioii. 

It was introduced into lndo(4iina twenty years ago. and at first its llovveif 
were sold in the stri'cds. It has now heermn* a serious jicst, ri*sulting in mucli 
h^gislation being passtul to secure ifs <b*sf ruction. 

Similarly, in Hurmah. there is the Water llyacinlli Act, No. 1, ItUT. providing 
fur th(‘ destruction (d* the plant and all its ]>arts. 

In 'Ponkin appearance dates from (’ochin ( hiiia 1004, and in lOOti it 

was unknown in Camhodiu, hut in five years it had bt‘conie an insiirmoiintahb* 
olistaele to navigation, and in 1010 was piesent iiw all the smallest water- 
courses, as well as in large central lakes. Tlic nati\cs tlirow down planks on it 
to cross the water-ways. 

H also occurs in Java and Japan, and tin* Fcdi'ialcil Malay States. 

The rate at which it grows has bi^m a matter of careful observation, and a 
single root has in a f(‘w months covered a space of tiOO scjuare nn*tres. 

In addition to blocking navigatioii along creeks and Water-ways tlnue are two 
other aspects worthy of note — 

1. In periods of drought tin* only gn'cn food and watt'r available* are in 

these creeks, and tlur w'e(*d soon hecomt*s cati*n near tin* edges. Cattle 
seeking further relief have to descend stei'p banks, and in stretching 
out to reach the remaining gre(*n weed frecpiently slip in, and, being 
too weak to recover, are drowuied if help is not soon fortbcoining. 
IMany head of stoek arc thus annually b)st, and in one district of 
the Clarence Hiver some sixty to seventy head of cattle were drowned 
in one year. 

2. On many farms of the North Coast the only supply of winter for farm 

stock is obtained from lagoons, creeks, or blind water-courses. When 
the Hyacinth becomes well-established in these areas tlu? water is 
rendered unfit for drinking purposes. The d(‘Compo8ing plants give 
off most offensive smells, the watt'r becomes inky black and putrid, 
and stock will not touch it. It is in such places as these that the 
weed is often difficult to eradicate, hut in the creeks it (uin he cleared. 

AttemptH at Utilization. 

Many experiments have been carried out in all iniested countries to discover 
some profitable way of utilizing the pest. It is not recommended as a manure 
for direct application, as it is very bulky to handle, rots quickly, and d^ee not 
provide much humus. It has only a very slight and temporary value. ! , 
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As a fodder it is eaten by pigs and cattle, but is not relished except in times 
of scarcity or drought. # 

At St. John’s, ill Florida, cattle and hogs cat the weed in winter timi*, and here 
and elsew-here it is also eaten by stock. An analysis was made to determine its 
feeding value with the following result: — 

Waiter Hyacinth. — Report New South Wales Legislative Assembly, 1906, 
(Burrows, Maiden, and Guthrie.) 

Water .. 90.17 ])er cent. 

Ash 1 .4.2 per ci‘nt. 

FibTcs .. .. 1.»‘13 per cent. 

Albuminoids . . . . . . 1.75 per cent. 

Sugar and other carbohydrates 5.10 per cent. 

Ether extract (fat or oil) .. 0.2.‘l per cent. 

100.0 

Nutritive value, 7..‘{0. 

.\lbuniinoid ratio, 1 to ,*1.2. 

’J’he amount of indigestible librous matter is mucli lower than oiu* would be 
led to expect from the a})()earance of the leaf and stem, it contains a})parcntly no 
injurious projicrties, and from the chemical analysis has a definite feeding value, 
with a composition not unlike succulent roots such as turnips, mangels, &c. 

Some authorities state that it is not of much value for cows, and useless for 
sheep and hora(‘s. 

Attempts to use it for commercial purposes have not Ium^u very succt^ssful. 

One proposal was to use it as a raw material for making f)a]»<‘r cardboard and 
paper felt, for engine-jiacking and insulation purposes, and for upholst<‘ry. 
Material was submitted by the New South Wales Agriiuiltural l)(*partm(‘nt to two 
paper manufacturers, who reportt>d as follows: — 

1. No use for making paper or cardlamid, as no fil»re present. 

2. Unsuitable for anything except strawboard, and for that jiurpose snfli* 

cient cheap material is already at liand at Ids. a ton and cartagt*. 

A third reported that it might be used for paper, but would have to be 
cleaned. All threads and-knots would have to he removed. 

It was also submitted to four firms of upholsterers, wlio re]>lied — 

1. Might be used in one of the cheapest lines of upholstering, but would 

have to he marketed at a cheap rate. 

The other three condemned it on the following grounds: — 

2. Does not contain sufficient body. 

3. In testing it would be all reduced to dust. 

4. Owdng to dust workmen would refuse to handle it. 

A leading paper manufacturer in England, to \vhom specimens were sent, 
reported that it was the most inferior substance yet offered to him. The amount 
of fibre was only 4 per cent. 

‘-^Agricultural Gaxette, New' South Wales, 24/712. 

Interesting tests were also made in Cochin China. (Reports by Mr. J. B. 
Suttor, from the Director of Agriculture) : — 

** The only use so far found for it was to convert it into manure by allowing it 
to decompose in heaps on the banks, and subsequently spread it out in the fields. 
The residue from these heaps is a mould ( ?) rich in potash and nitrogen.^’ 

An experiment was made to convert it into wicker chairs, but it was found to 
be an unsuitable material. A similar result was obtained from the manufacture 
of bags and mats. These, after a time, hecamo mouldy, and though continually 
dri^ the fibre was found cither to absorb or else to retain a large amount of 
moisture. It was also found to be more expensive than gunnvbags, and two or 
three times heavier. 

The results of experiments in roperaaking were not encouraging, as the fibre 
does not possess resistance, and rotted and deteriorated very rapidly when 
exposed. In obtaining the fibres, it was found that drying in the sun fermented 
it, so drying in the shade became necessary. Favorable reports as to its value 
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in clothmakiufy, at first supplied l>y Mr. Suttor from (-oehin diiiia, were not 
supported by later practical tests, ^^lie breakiii*' strain of a rope o mm. diani. 
and 1 metre lonjj^ was f(iven as 41) kilos., and the elon<;ation as from 10 cm. 
(The percenta^^^e of fibre is h?ss than that of prickly j»ear. ) 

It will be evident from these experiftients, many of which have lieen carried 
out with exceptionally cheap labour (Ohinese in Cambodia), that any successful 
utilization of water hyacinth as a source of raw material for manufacture in 
the arts does not s<*(un feasible. (treater success seems likely to be achieved 
from the use of the ])lant as a source of potash. 
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Probably the most extensive and reliable analyses have Immmi made in the 
Federated Malay States, and the following figures are taken from Affriniftural 
HuUetiny April and May, 1018: — 

Sun-dried Pi..\nt. 


1 

i 

Mean of 

10 Srts, 

• 

1 R(K)tS. 

i 

J^arge Stalks 
and 

Lf-afy matter. 


Per cent. 

1 lN‘r cent . 

Per cent. 

Moisture . . . , . . . . 

11*4 

i 


Organic Mattel* . . . . . . 

61 0 

I 


Total Ash . . . . . . . . 

27-6 

i 33 '.‘I 

10*5 

Water soluble 

4*6'] 

i i5;n 

1 9-3 

Water insoluble ; Acid soluble . . 

' 9-6 1 

! 7-4!. i 

1*2 

Insoluble 

13*4 J 

j lo-ej 

‘ NU. 

Total Potash KgO 

3-64 

i 

[ 2-7 

Water-f Weak Acid soluble 

2-93 

1*1 


Soluble in water alone 



2-7 

Phosphorus as PgOg 

()-61 

j 

0*3 


I 


The ten results for total ash and total potash were, approximately, as follows, 
in percentage: — - 

Ash, 38, 25, 36, 11, 21, 36, 29, 16, 35, 31, Mean = 27.6. 

2, 2.6, 3.7, 2.6, 3.1, 5, 5.5, 3.9, 4.4. Mean 3.04. 
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Analysis of 

THE Ash. 




Mean of 

10 Ashes. 

j 

1 Roots. 

! 

LaVgc Stalks 
and 

lAJafy mattcir. 

i 

Pi*r cpnt. 

1 Per cent. 

Per cent. 

Chlorides extracted with hot water, as (3. . . 

8-7 

i 

j . . 


Sulphates as So.g . . . . . . 

Solubility-^- | 

13*0 

1 



Water only . . . . . . . . i 

20- 1 

1 40 0 

88-5 

Acid . . . . . . . . I 

300 

! 22*4 

11*3 

Insoluble . . . . . , ■ 

43-0 

31*0 

0-2 

Potash. Total (KoO) . . . . . . i 

15-3 

30 

26-8 

Water, Soluble only . . • • . - ■ 

Water + Weak Acki, solubh* . . . . I 

12*7 

3-2 

2.V7 

Phosphorus (P^Og) . . . . i 

2-8 

2’ 2 

2 0 
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ton results of potash were, approxiinat(?ly, as follows, in pero(*ntafye, and 
also percentages of water plus weak acid, soluble in second r^)w: — 

Total KffO 5.3, 10.5, 10.3, 25.1, 14.7, 14.0, 18.8, 2(1.0, 12.0 

Soluble 2.2, 7.7, 4.0, 25.1, 12.7, 11.7, 16.4, 25.8, 0.7, 11.8 

Tlie most important result of this work has been to show that the variable 
composition of the plant in respect to the potash content given by Finlow and 
McLean, in India {journal of Agriculture, India, July 1917), is due to the 
different amounts of ash contained in the plant, and that this variability is due 
to the presence of fine particles of silt, &c., adhering Ut the roots of the plant, 
and, therefore, to some t'xtent adventitious. In all cases in which the ash 
content is high, the potash content of the ash i« low, and vice versd. The lowest 
percentage of ash was obtained from samples mostly composed of stalks. To- 
ascertain whether the potash salts could be easily washed out of the ‘sun-dried 
plants, hot water extracts were made, and after determining the , amount of 
chlorine in these, the whole material was added together, evaporated, and ignited. 
The ash was twice extracted with water and re- ignited to secure a complete 
oombnstion. Both potash and phosphates were determined. ITie ash is very 
high-^mean 27.6 per cent. The lowest from stalks, 10.6 per cent; next, larger 
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liglit'Coloured stulks, red asli, 15 per cent.; well developed roots, 21 per cent. 
Other plants wddoni exceed 20 per c|;nt. of ash, tobacco, 12 to 16 per cent.; 
^rass(‘8, 7 per cent.; oak, 1.0 per cent.; Ix^ech, .6 per cent. it was found that 
the whole of the potash of the stalks was present in an easily soluble form — 
probably as a chloride — an important fact for the potash r(*covery on a com- 
mercial* scale. If the aolublt‘ jmtash is expressed as a chloride (KOI), the per 
centapfe so obtained is equal to the percentage of readily soluble ash, i.c., the bulk 
of the potassium is present as the chloride. (See second table, last column.) 

When plants are freed from roots and all extraneous matter, th(‘re is from 
10 to 15 per cent, of ash, and more; than three-quarters of this ash is readily 
soluble in water. 

Kearly all the phosj)hat(‘ present is in a solu))le form. 'Hie percentage of 
potash in the ash is not hi<;-h. Few uncultivated plants yield larf^e amounts of 
ash rich in potash. As a com]>arison, the percenta^^e of KijO derived from aslies 
of various ])lants is as follows; — 

Tobacco, 110 to 40 }K*r cent.; bamboo (a source of potash in Bunnah), ^10 
to 40 per c(‘nt. ; banana, 40 to 50 p(*r cent.; beecli tree, 25 per cent. ; 
oak, 11 per cent.: coconut husks, 15 to 20 p(H‘ cent. 

The preparation (»f commercially pure soluble salts of jmtassium merely 
rt‘quires burnin^^. lixi viation, and fracticuial crystallization three simple opera- 
tions particularly adapted to our climate. 

WliiMi we consider that the bulk of the world's suj)ply of potash salts is 
located in iJermany, and that many countries are experiment in*; witli expensive 
cliemical proc(‘sses f(»r tin* ]»r<‘paratioti of pedash fr<»rn felspars and felspatliic 
rocks, the pr(*j)aration of potasli salts fiann water liyacintb seems an attractive 
comim'rcial prospect. In the Journal of A (/rirulturc of InJin, duly. 1017, the 
position is summed u]) thus: “The value of the ^reen plant as a nitr<»;j:euous. 

})hosphatic. and potassie manure is apparent its use as such resolves itself 

into a question of transport, as 0.‘> p(*r cent, consists of water.” An inventor of 
a process for extractin*; potash from waUu* hyacinth has alia‘a.dy inad(‘ applic’a- 
tion for a patetit in South Wales to exjdoit the weed on the Hi(‘innon(l 

and Clarence Kiv(*rs and tributaries. The inventor claims tlie followin;/ 
n‘sults:- - 

Air-dried plants yield 17.57 per cent. ash. This 17.57 pi*r cent, ash 
contains 15.71 per tamt. total potjvsh; or 17.5>7 per (*ent. asli contain> 
lO.tiO per cent, soluble potash. 

50,000 tons air-dried water hyacinth yield about 1,500 tons of .50 per cent, 
potash (K 2 O), which is a mark(‘tabh‘ commodity, and was valued at 
about £11 p<rr ton before the war. 

These results are rather less than the mean of tin' Malay results, vjf . — 

Ash, moan, from sun-dried j>lants, 27 per cent. (10 to 15 per cent, from 

plants freed from roots). This 27 per cent, contains 15 per cent, total 

potash; or 27 per cent, contains 12.7 p«*r et‘nt. soluble potash. 

VV^e may take it that about 3 per cent, of the dried plant is pidash ( K^O). 

We must beware, however, of basing all calculations and preparations on labora- 

tory determinations. The ash obtained by a coin])lete burn on a small scale 
may differ somewhat from that likely to be obtained in an actual pit burn on a 
much larger scale; and there is bound to be loss owing to imperfect means of 
extraction and preparation. A large percentage of the coats will be due to 
the collation and preparation of material lafforc burning. This will have to 
be satisfactorily solved by the introduction of mechanical methods of cutting up 
the weed in thick extensive areas, collecting, crushing, and delivering it in 
sufficient quantities in proper condition at the place for burning. Further, 
as the rooti contain very little potash, but a large amount of ash and extraneous 
matter, some method of cutting the plant, or if pulled from the mud, of cutting 
off the roots, would reduce the after-handling charges. In all probability, in 

small plapts, some kind of power engine — possibly the alcohol type — might be 

used for the operation of travelling conveyors and rollers for crushing, &c., and 
the exhaust heat be used in the processes of drying and evaporating. 
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These exporiiiiental invi^stigatiouR proRUpposes an ample supply of the plants, 
'rhis, no doubt, exists already in many of ouj creeks and water-ways, but the need 
for destruction in many places will still exist. 

The methods that have Iwon either tried, or proposed, are as numerous as 
the various attempts at utilization. They might be classified into Biological, 
Chemical, and Mechanical. 

Biological methods usually involve the introduction of some plant or insect 
pest. There is a leaf-spot disease that kills the whole leaf of the water hyacinth, 
and is widely distrilnited. This might Ih» of service as a continuous method of 
destruction, and its introduction should be easily accomplished. The native 
home of the pest is usually explored to discover any natural ccmtrols; but we 
are not likely to meet very much success with this method, other tlian the loaf- 
spot fungus, as the water hya(‘inth is a very serious pest in its own country. 
Tliere does not appear to be any insect pest of any value as a destructive agent 
of water hyacinth. The introduction of another weed — or water peat — PhUotrin 
oanadensiSy has been suggt'sted; but the cure may turn out to be as bad as tin* 
diac^ase. 

Under Phepiicul metliods, there may l>e mentioned chiefly the use of copper 
sulphate, arseni(^ compounds, and kerosene or gasoline*. The use of poisons 
is usually fraught with too much risk to animal life, as tin* strt‘iigth of the 
solutions that would be required to kill the weed would 1 k^ suftici(*ntly strong 
to kill animals that might drink the water (cattle, horses, &c.), and also birds 
and fish, and probably other vegetation as well as the hyacinth. As the plant 
produces an abundance* of flowers and seed, a largo amount of eontrol (*ould 
(‘ertainly be obtained by the use of a poisonous spray at the time of tlie 
pollination of the flow4‘rs. No doubt, the use of some of the deadly “ liquid 
fire sprays used in tin* war could be cheaply applied to tln^ destruction of the 
flowers, if not to other parts. 11\e following up any mechanical means of 
eradication by the searcli for and destruction of all young fdants devedoping 
from seed is necessary for the complete success of any eradication process; 
hence, any method that will prevent the wholesale production of seed must be 
of great value, especially if combined with .some efi’eetive mechanical riicans of 
destruction. The use of an arsenical solution (Harvester Compound) fiM)m barges 
fitted with sprays and pumps, was experimented with years ago in Florida; but 
the cost was found to be excessivo — £4 per acre — as compared with various 
mechanical methods, v,g., in Queensland, .‘lOs. an acre. 

It is considered that the removal of the plant by mechanical means would be 
the most economical that could be adopted, and this may then 1 h* followed by 
the process of potash extraction from the removed plants. 

The most successful form of mechanical destructor appears to consist of some 
form of punt or barge fitted with a stern paddle-wheel, having a double Ik>w or 
outriggers, which, being forced into a mass of weeds, would cause them to gather 
towards the centre of the boat. Here an inclined carrier, consisting of an 
endless travelling band, with a flap set below the w^ater’s edge, would convey 
the weed to rollers where it would be crushed, and the mat delivered by the 
same means into a barge alongside. Cutting devices of a mechanical nature 
have also been suggested for operating in thick masses of the weed. 

On the Clarence and Tweed Rivers, it is a common occurrence for the wire 
ropes of ferry punts to be broken by the down- stream pressure of great masses 
of the weed, and a common method of getting rid of the plant is to place a 
floating l)arrier across the river until a great area of- weed collects, then either 
to drag the mass on to the land or float it down to the salt water. Such methods, 
are, however, only spasmodic, and much money ha« been spent by shires and 
municipalities in periodic attacks, which bring about only temporary relief. 
Systematic and concerted action will be necessary to clear definite areas, bat 
the utilization of the plant for potash production may convert large areas of 
what is now a nuisance into a valuable asset. 

The details of a process for the recovery of the potash salts on a commercial 
scale (taken from Malay States’ Bulleivnt VI., 312), will serve as a bonclusion 
to this general summary of the present vexed question of the water ,^hyacinth, 
in the hope that further experiments will be undertaken along the lines indicated 
above. 
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Tilt* plants should he eut olf from the roots. Drying should hv (tarried out 
qui(tkly, and in such ii niann<*r as to facilitate drainin*]:. Tlie well-dried stalks 
should he hiirn(*d in pits dujjf in the itartli in places sheltered from the wind. 
The collected ash — about T2 p(tr cent, of dried plants — is spread out on a cement 
lloor, sprinkled witli water, and worked tlirouj^h till it is ttvenly damped. 
Experience will show wh(*ther a little lime should he added, as probably this 
would keep the phosphate in the rt^sidue. 'n»e damp ash is placard in a cask 
provid(Hl with a fals(t lK»ttom covered with dried jrrass or l(‘aves, and watt>r 
t)referahly hot, is jKiunal over it. After standirif; som(‘ time in the sun, the 
iiquor formed is drawn off from a plu^xhole at the bottom. When it reaches a 
specilic f^ravity of about 1.1 (>, it t^an be evaporat(.*d down at once, the weaker 
li(]Uors and washini^s bein^ us(‘d for lixiviatin*; fresli ash. '.rbe residue, which 
will still contain some }M)tash, is a jjood manure, and if the prosphate remains, 
is practically as <i,n)od for local use as the original ash. 'Phis process is suitable 
for work on a small scale in seattcrial places. whih‘ the purilication, if lUHided, 
rould be done in (M'ntral establishimmt.s. 


Natural Scieuoa In a snlijeot whicdbi a man isannot learn 
by paying for teachers# He must teach it himself, hy patient 
observation, hy patient common sense. And if the poor man 
is not the rich man's equal in those qualities, it must he his 
own fault, not his purse's. 

CHARLES KINGSLEY, 
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Braxy : A Sheep Disease and Some Generalities. 

By Prof. W. J. DAKIN. OJSc, FJU5.. FXS.* 

During the last three or four years the farmers and pastoralists of 
certain districts in Western Australia have been faced with mysterious 
losses amongst their sheep. At first the trouble attracted little attention, 
but unfortunately it gradually increased in intinisity. During tln^ last 
two years it has boon a matter for considerable discussion, and goodness 
knows how many theories have been brought forward to account for it. 
Many correspondents to the newspapers never seem to examine their sick 
or dead animals before taking up pen and writing oil to the editor of 
this or that journal. Others, again, hav(‘ neitlu'r lived in nor even 
visited the stricken districts. But this sort of thing is not exactly 
confined to problems associated with sheep. 

The disease (if it is a true disease at all) ap})ear(‘d to resemble a shec^p 
disease termed braxy. The writer of this arti(*le, when commencing his 
own investigations, eTuh'avoiired to find out Avhether it really was braxy; 
now, as a result, he is wondering whether any one knows what braxy is. 
Yet braxy has been diagnosed in iiiost of the Australian States, and has 
only lately betm notified as occurring in South Ausiralia. It is riote- 
worthy that in some cases in Australia a sheep disease has been termed 
a braxy-like disease, only. Piudiaps a certain amount of doubt wa> 
felt by the record(‘r. Oiu* ne(*ds to be quite certain on (‘V(*ry ground 
before a cliaracteristically North Europc^an dis(‘ase is scli(*(luled for 
Australia. Whether doubt existed in the various investigators’ minds 
or not, it certainly e^xists in inim^ at ]>resent, for I do not understand 
exactly what features are to be taken as characteristic of braxy. I will 
expound this at greater length in a. moment. Jhdore doing so, let nn‘ 
point out a fact which si^eins to uu^ rather extraordinary — pcodiaps beiaiuse 
it is only reeently that I have betni ititere.sted in sh(H‘p disease. Take up 
most works ou veterinary anatomy ami thera]»eutLCs, and you will find 
that the slieep occupi(‘S a very suhordiiuitc ])osition inde(‘d. Att(*ntion 
has b(*eu focused ou the horse, the cow, and dog. The fact is, slieej), 
unless stud sheep, are not of much value individually, and have not 
counted for so much to the veterinary surgeon. They are, however, of 
great value collectively. The pastoral industry is the most important 
in Australia, and in 1916 the total value of the pastoral [jroduetion was 
£89,940,000. Of this, about 80 per cent, rej)resented sheep products. If 
the pig paid the rint ” in Ireland, the sheep is doing so in this country. 
How much money is being spent on the investigation of sheep diseases? 
If losses were negligible, one might suggest leaving that work to coun- 
tries where sheep diseases were prevalent. Losses are, however, not 
negligible in Australia. According tn Dr. Dodds, of Sydney, a braxy- 
like disease alone in New South Wales is responsible at present for 
losses approaching £400,000 annually. A similar disease is responsible 
for considerable losses in Victoria and Tasmania, but 1 have no actual 
figures by me. The losses due to. a hrlixy-likc disease in Western Aus- 
tralia only run into thousands of pounds, and the trouble is still rather 
local compared with the great extent of pastoral country in the State. 
To the above must he added the losses due to blow-fly, to liver fluke, and 
to other worm parasites infecting parts of the differemt States. 

• Profetwor of Biology iti the UniverMty of Western Australia. 
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Now let UH look a little more closely at this disease known as hraxy. 
It appears to be something entirely confined to the sheep, and was named 
and studied first in Xortla^rn Europe. In (Germany, Denniark, Norway, 
and Iceland the disease is called bradsot. A study of the derivation of 
these words would be interesting, but out of place here. Bradsot appears 
to mean sudden sickness.^’ The disease seems to hav<^ bef*n known in 
very early times, but it is difficult to place much reliance on the ratlier 
general descriptions referring to it. It is supposed, liowever, to have 
been first establislied and (m tailing severe losses in Scotland at the end 
of the eighteentli c(‘ntnry and beginning of the nineteentli, when sheep- 
farming practically only began in certain districts. The first scientific 
work on tlie disease in (piestion w’as that of a Xoiwvegian (rovennnent 
veterinary officer, Ivan Nielsen, in ISS.S, and he is su])posed to have 
discovered a bact(*rium vvhi(di w^as the causes of the disease. Further 
w'ork has beem (*arried out sin(*e by the Norwegian (JoverniiH ut and by 
ollnu’s, but we will confiiu' our attention to that of a Royal Commission 
a[)f)oint(‘d hy tlie Hritisli (rovernment in 1901 to look into tin* matter. A 
voluniinoiis report of the w(»rk of this Committee' was published in 1906, 
and, reading it, one would almost tak4‘ it for granted tliat tliis was tlie last 
word on hraxy. Most vi'terinary t(‘Xt4)ooks scs'in to hav(^ rt'garded it in 
this light. Y(‘l the disease' still (‘omes uj) for discussion evc'ry now and 
again in Enrop('. (Meissner, Mitt. d. Inst. f. Landw. in Bromlx'rg, 1909; 
1'itz(* and Weicln'l, dour. Comp. Path., 1911; and others.) Idie |M)si- 

tioii of affairs seems t(» me to be somewdiat as follo\vs : Slu'ep die under 

certain circumstaTices, tin* symptoms and posi-n\ovl <nn ('onditions being 
very like or almost ('xactly the sann* as those enutm'rated by Hamilton 
in his Royal (^)mmission R(‘port. The disc'ase is a]>parently hraxy. 
/m/. tlnu’e is another feature wdiich should Ix' pr('S(‘nT, and is of the 
gnaitest inij>ortanc(‘, /.c.. the cause. 

In the n'port of the, Royal (kuninission occurs tin* statement: 

“ Putrefaction appears to s('t in the moment the animal dies, aud is 
caused hp ihe hra.vi/ haciilus. . . . l^ven days after the d(*ath of the 

animal, the perifoueal liquid ruaq he fouud to coutalu au aitut^sl ]rurr 
culture of the hraxp ovganismf^ 

Now^, if an investigator finds that he caiumt isolate tin' above-men- 
tioned bacterium, lu' doubts either ( 1) that he luis a case of hraxy before 
him, or (2) that the cause of braxy is really a bacterium at all. Never 
having seen a case of braxy in Phiro])e, I am unable to add anything 
us to the cause of the typiinil disease. I do doubt, how^ever, a great 
deal of the so-calhxl braxy in Australia, and its reputed cause. I have 
also two criticisms to urge against the Royal Commission's report, a 
re])ort wdiich, to some extent, seems to have stayed further investigation. 
The first is that it does not seem the proper thing to conclude that a 
bacterium taken from a putrefying sheep is the cause of its death, 
because, inoculated into another sheep, it ])roduces a like result. It 
seems rather natural that a bacterium isolated at a post-mortem, examina- 
tion some hours after death should kill other sheep when inoculated 
subcutaneously. The second criticism is that little or no attention seems 
to have been paid to the possibility of other than bacterial causes of 
braxy. 

Braxy is, to my mind, little more than a name for a group of clinical 
and post-mortem features, and more than one actual cause may provoke 
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therij. With regard to the so-called braxy-like discmaes in Australia, 1 
have come to the same conclusion as Dr. Dodds, i.e,, that further research 
is necessary before concluding that they are the result of a braxy type 
of bacillus. Sheep diseases in Aiistralia require urgent investigation, 
and that investigation, in many cases, will have to mean a great deal 
more than the recognition of death as due to this or that disease of 
Europe or elsewhere. Up to the present, with certain excellent excep- 
tions, there has been too much dependence on tlie work of other countries 
which may not apply here, and some of the stuff printed for farmers 
is worse than out of date. 1 have in mind a weird article on Sarcosporl- 
diosis, which I have seen somewhere. 

Let me conclude with a little extract from tin* Royal ('ominission 
report, which ] have more than once referred to. It was jmblished 
thirteen years ago, but still holds good:-- 

The side issues which have cropped uj) show how little the diseast^s 
to which sheep are liable are understood --how much, in fact, they are 
misunderstood — and what necessity there is for more extended and trust- 
worthy knowledge of their nature and cause. From a pathological 
point of view, they are a perfect mine of W(‘alth, are fraught with 
scientific ])rohleins of the highest interest and imj>ortaiicc, and are 
most suggestive of what may turn out to be a new light oti the pathology 
of many of the contagious and infectious diseases of man atnl tin* lower 
animals.’^ 

1 should suggest that any arrangement fostered by the C’ommon- 
woalth Advisory Council of Science and Industry for tln^ better study 
of sheep diseases and parasitc.s should be correlated with existing Univer- 
sity laboratories in the different Australian States. The Uni vers iti<*s 
provide greater freedom for the enthusiastie rt*search worker than other 
institutions, and they, for their owui good, must be brought into closf*r 
contact with industrial matters. As a matter of fact, if the science 
departments I have known become academic and unpractical,’^ it 
will be becaus<^ they were not allowed to lx* anything else; it will not Ix^ 
from a matter of choice. 


Soientiflo thought does not mean thought about 
scientific subjects with long names. There are no 
scientific subjects. The subject of science is the 
human universe; that is to say» everything that is, 
or has been, or may be related to man. 

- W. K. CLIFFORD. 
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Engineering Standardisation. 

By GERALD UGHTFOOT, M.A. 

From the Vi‘ry Ix'^inning of the movement to establish ilu? lustitiiU* 
of Seieiiee and liidnstrv it has been intended tiiat th(‘- Institute should 
aetivedy coiu'ern itself in tlu^ work of standardisation. Thus in tin* 
report of the original (*onf(‘renee eonv(‘ned by the PriiiK^ Minister (the 
Kight Honorable^ AV. M. IIugh(*s, P.C., lv.(\) in January, JhU), Avheii 
the sednune of work and organization of tin* Institute was first formu- 
lated, it was stated that — The highly specdalizcnl int ideate work of 
standardising el<‘(‘trieal instrunnmts and other sehuitifii* a|)paratus for 
use as sub-standards .... would also naturally fall within tfie 
funetioiis of the Institute.'' In a lat(‘r report made by the Kxeeutive 
(.V)minitt(‘(" of tin* Institutes to tin* (ioveumment in July, lit 17, tlu^ irnjiort- 
anee* of standa rdisi iig work was enijihasized. and it was n^eoinmemh'd 
ilial tin* laboratories to be (‘stablish(‘d for resea redi work should inelinh' 
OIK* for {(vsriiig and standardising purposes. 

'riiough no further st(*j)s for (‘stablishing .^ueh a laboratory (Uiii in* 
taken until tin* Hill to establish the perinaneni Institute is jtassed, a 
large aniounl of infonuation has b(‘t‘n eolleeted both from ]>ublishod 
doeunumls and by personal interviews with ex])erts i’(*garding the work 
and (organization of standardising institutTons in other eountries, and 
tin* probabh* re(|uin‘m(‘nts of Australia in (*onn(*\ion with this class of 
work has r(*e(*ived (*lose att(*ntion. The information <*ollec‘i(ul sliows 
that a vast amount of standardising work of tin* gr(*atest value and 
importaina* to the (‘ngiin*(‘ring industry has b(H‘n carried out in other 
countries, notably in (Ireat Hritain and the ITnitc'd Stands of Ann*ric*a, 
and that oi'ganizations for (*ngine<‘ring standardisation liav<* re(*ently 
b<*en, or are now b(*ing, established in many parts of the woidd. 

Tin* im|)ortanc(* and (*xt(‘nt of the progress nunh* in tin* aloovi* direc- 
tion do not apjM^ar to b(^ ade(]uately or generally appr(*ciated in this 
country. S(*v<*ral factors, including the ke(*n commercial and industrial 
com|)etition arising out of the war, the d(*mands of labour for a liigher 
standard of living, and tin* importam*e (»f stimulating industrial enter- 
prise mak(* it now more important than (*ver that .\ustralian industries 
should introduce modern order and .system into all rlieir methods of 
production. If this is to be accomplished individualistic methods must 
give way, where practicable, to co-ordination and collective effort. It 
is, in fact, co-operatioii that will give the highest value to individtialistic 
effort. If through some represemtativo and authoritative eentral body, 
producers and users of engineering materials will agre^e to accept 
standard specifications, the eommiinity interests of buyer and seller 
will be realized, the quality of the materials will he improved, and their 
cost diminisihed, while at the same time a higher degree of efiicieney will 
be secured in the engineering and other industries. 

Perhaps the most notable step in the realization of engineering 
standardisation was taken in 1841, when Sir Joseph Whitworth intro- 
duced the standard screw-thread. When urging the necessity for 
standardisation he illustrated his argument by mentioning that candles 
and candle-sticks were in use in almost every house, and that nothing 

. 239 



SCIENCE AND INDUSTKY. 


would be more convenient than for the candles to fit properly into the 
sockets of the candle-sticks, which they seldom did. The lesson taught 
by this illustration lies at the root of standardisation. 

Standardisation is now generally recognised as being of })aramiount 
importance to economic production. Its primary objcK^ts are to cheapen 
manufacture by elimination of waste entailed in producing a multi- 
plicity of qualities and designs for one and the same ])urpo8(‘, to effect 
improvement in quality, design, and workmanship, to increase produc- 
tion, to reduce maintenance cliarges and variety of stock, and to secure 
interchangeability of parts. 

From the producers' j>oint of view the two ultimate objects of 
standardisation are greater output and reduced cost. Obviously a 
machine continuously producing an artichi of standardised type or 
design will have a very much larger out]>ut than would be the case 
if it were necessary to change^ the tools or di(\s to meet various specifi(*a- 
lions, and if this princi])le were applied to the whole of the machinery 
in a large works, the production would enormously increased. More- 
over, standardisation itself facilitates tlie adoption of improved pro- 
cesses and types of machinery. For example, only a ])lant such as 
Ford^s could find profitable use for multiple drills which bore dozens 
of holes into both the top and the sides of several (wlinder castings at the 
same time. 

As regards economy in labour, standardisation leads lo s[)ecialisa- 
tion in workmanshij). In a multiple ])roduet factory there may not 
be enough work of the same kind to keep one man engaged constantly 
on that work, theredoro ho is required not only to ehange his work from 
time to time, but to he ca])ahle of y>erforming several kinds of operations. 
Apart from the effect in such cases in decix;asing tln^ output, gn^atei* 
skill is ordinarily required in a multiple product factory. In a 
standardised product factory the workmen perform one operation 
practically continuously and become highly expert at it, so with tin* 
kid of automatic machinery a man may operate a numl)er of machines 
at once. It follows, therefore, that with the same capital cost and 
plant, and with the same exj)emliture on wages, a factory can produce 
many more units of standardised product than its competitor manufacr- 
turing multiple products. The cost is still further reduced when the 
overhead expenses are taken into considfjration. The two advantages 
mentioned are by no means the only advantages resulting from standard- 
isation from the producers’ point of view, but all the others lead back 
to these two, mass production and diminished cost per unit product. 

From the consumers’ point of view the main advantages of standard- 
isation are also twofold, viz., reduction in cost and improvement in 
quality. Keference has already been made to the former. As regards 
the latter, it has been found in other Q.ountries that one of the most 
important results of standardised specifications is generally to increase 
the quality of the product. The objection is sometimes taken that 
standardisation tends towards crystallization, and thus interferes with 
process; but experience has shown that standardisation does not 
iow^ the standard, but, if anything, tends to raise it. Standardisation 
reflects in effect the consemsus of opinion as to what constitutes the 
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best jiioderij practiee, with the result that those iiiaimfacturers who, 
prior to the adoption of standards, were producing an inferior article, 
have to increase the quality or design if they desire to conform to tlie 
generally accepted standards. Standards are revised periodically, so 
as to kee}) pace with technological progress. This is all to the advantage 
of the consumers, who obtain a high-grade standard article, and can 
do so merely by reference to the accepted standard specification. This 
tends to eliminate disputes, and to simj)lify the ]>reparation and enforce- 
ment of contracts. 

The supreme value of standardisation from the point of view of 
mass production and economy in cost was strongly emphasized during 
the war. The maintenance of an adequate supply of munitions of war 
was possible only as the result of standardisation and specialization, 
while in regard to civilian clothes and various other materials the 
exigencies of economical production necesjlitated the adoption of 
standardised methods. ]t is obvious that if in normal times the 
standardisation of any considerable iiumber of articles and products 
could be eifected, whih* at the same time making sufficient allowance 
for individual variations in style and taste, there would be an enormous 
increase in the efficiency of ])roduction, accompanied by a corresponding 
decrease in cost. 

Though screvv-thn^ads were standardised in 1841 very little further 
progress in eiiginwring standardisation was made until the beginning 
of the pres(mt century. The International Association for Testing 
Materials had its origin in a conference of a small group of engineers 
held at Munich in 1882. Meetings on a larger scale were subsequently 
held, and the International Association was formally established at a 
congress held at Zurich in 1895. The seventh congress which was to 
have been held at Petrograd in 1915 was suspended on account of the 
war. The objects of the Association, as set forth in its by-laws, are : — 
The development and unification of standard methods of testing; the 
examination of the technically important properties of materials of 
construction and other materials of practical value, and also the per- 
fecting of apparatus used for the purpose.^^ The subject of standard 
specifications has also been included with the scope of the Association’s 
activity. Its total membership, representing 31 C/Ountries, before the 
war was 2,769. The work of the Association is carried out partly by 
International Committees and partly by individual members. 

The American Society for Testing Materials was established in 
1898 for the purpose of promoting knowledge of the materials of 
engineering and the standardisation of specifications and methods of 
testing* It is now an organization of the highest importance with a 
membership of 2,200, comprising practically all the leading engineers 
of the United States. It is strongly supported by engineering associa- 
tions and societies, by large corporations and by manufacturers and 
users throughout the country, while the technical and scientific Depart- 
ments of the Federal Government, such as the Bureau of Chemistry, 
the Bureau of Mines, the Forest Products Laboratory, the Bureau of 
Standards, : and the Federal Arsenal all closely co-operate in its work. 
The Society is controlled by an Executive Committee consisting of 
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eighteen members. The preparation of the standard specifications 
is carried out by Standing Committees and Sub-Committees, the members 
of which consist generally of equal numbers of producers and users. 
Membership may be held by individuals, firms, corporations, technical 
or scientific societies, teaching faculties and libraries. The standards 
adopted covers 132 engineering materials, whilst there are also 49 
materials for which tentative standards have been drawn up, but not 
yet finally adopted. The materials for w^hich standard specifications 
are in force are divided into four groups, viz.: — (a) Ferrous metals, 
isuch as steel rails, structural steel, spring steel, tubes amd pipe, steel 
castings, &c. ; (ft) Non-ferrous metals, sucli as pure metals in ingoi 
form, white metals, aluminium alloys, &c. ; (c) Cement, lime, gypsum 
and clay products; {d) Miscellaneous materials, such as paints, 
varnishes, shellac, road and paving materials, insulating materials, &c. 

The British Engineering Standards A 880 <dation was established in 
1901, at the instance of the Institution of Civil Engineers, and a far- 
reaching organization has now been developed consisting of some 170 
Sectional Committees, Sub-committees, and Panel Committees, includ- 
ing ill all over 900 members, and dealing under one central authority 
with standards relating to practically the whole field of engineering 
materials. The Main Committee consists of 24 members, of which 19 
are nominated by the leading engineering institutions and two by the 
Federation of British Industries, the remaining three being elected in 
view of their eminence in the engineering profession. The Sectional 
Committees consist of technical officers of Government Departments, 
consulting engineers, manufacturers, contractors, users and representa- 
tives of the technical societies and trade organizations concerned. They 
decide the broad lines upon which the specifications are to be drawn 
up, leaving the detailed work of drafting to Sub-committees, which 
in turn may intrust the preparatory work to expert Panel Committees. 
The funds for the work are not provided by members’ subscriptions, 
as in the case of the American Society for Testing Materials, but are 
furnished by subscriptions from the British, Indian, and Dominions 
Governments, from engineering, railway, shipping and other companies, 
and from Local Government Boards and tramway and electricity 
authorities. The Association has a registered mark or brand, which 
has come very widely into use. 

Although the activities of the British Engineering Standards 
Assewiation have in the main been confined to the home country, a 
considerable amount of work of an international character has been 
undertaken, and steps have recently been taken to create standiaTdising 
committees in a number of countries, including India, Canada, South 
Africa, Brazil, China, Chile, Peru, Spain, Uruguay, and the Argentine. 
In Japan the question of engineering standardisation has been actively 
taken up, and special attention has been directed to the standardisation 
of ships and ship^building materials. 


There is no statutory provision for enforcing the adoption of the 
standards, but their common use is . generally effected through the 
influence ^and strength of . the standardising organizations* Official and 
semi-official authorities ordinarily require that materials used by tl^m 
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must conform to the standard specifications, and this, of course, has an 
important influence* in bringing about the general adoption of the 
standards. 

In contrast with the progress made in certain other countries, prac- 
tically nothing has been done in Australia with respect to engineering 
standardisation. With few exwptions, there is a multiplicity of 
standards in some cases, and an absence of standards in others. The 
existing state of affairs is a burden on 'both manufacturers and con- 
sumers. It causes loss of time, waste of effort, inconvenienc/e to manu- 
facturers, and increased cost to users, and in some cases seriously 
hampers industrial development. A single example will suffice. In 
the Commonwealth there are at l<‘ast eight specificatioiis for cement 
used, respectively, by various Railway Departments, Public Works 
Departments, Harbor Trusts, and other public bodies. In the opinion 
of experts there is no reason why a single standard s])ecificatiori should 
not be adopted in Australia, the specification providing, where necessary, 
for certain variations in the tests with which the material must comply 
according to tlie purposi* for which it is to be ua<*(l, c.g., whether for 
ferro-c(mcrete work, fr(*sh-wnt<*r or sea-water. 

.Vs regards the work of engin<‘ering standardisation in Australia, 
the Institute of S(*ience and Industry does not in any way desire to 
carry out tliis work itself. It is believed, however, that the organization 
is more likely to be successfully established if the movem<‘nt is initiated 
by some ( 'Ommonw(‘alth body which is entirely free from State or 
sectional interests. It is thought, moreover, that the movement is of 
such fundamental importance to the efficient development and organiza- 
tion of our industries, that it should be accorded the moral and financial 
support of the (commonwealth Croveriiment, which is, of course, a large 
consumer of many of the engineering materials for which it is proposed 
that standard s])ecifications shall l>e prepared. The Institute, there- 
fore, desires to provide the organization, and to otherwise assist the 
engineers of Australia to do the work for tlnmiselves through their 
Associations and Societies. 

There is, nioreov(*r, another consideration of fundamental importance 
which necessitates that the national Government should actively con- 
cern itself in the standardisation movement. Scientific research work 
upon problems connected with standardisation is a necessity. This 
work is based upon the modern view that quality dejKUids upon definite 
measurable or determinable properties, and it therefore requires access 
to standard measuring apparatus and facilities. Scientific problems 
are, in fact, constantly arising in all lines of standardisation work. For 
example, scarcely a problem can be taken up concerning the specifica- 
tion of standards or properties of materials that does not involve 
chemical analysis or the co-operation and advice of chemical experts. 
Fortunately, in the work of preparing standard specifications for 
Australia there will already be available the results of the very valuable 
work already completed in other countries, and it may be that in this 
country it will be practicable to adopt, possibly with no or little modi- 
ficj|tion, some of the standards devised in other cour^tries. Nevertheless, 
it is probat)le that in certain classes of engineering materials, such for 
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example as paints and varnishes, scientific research work will be 
necessary before standards can be laid down suited to Australian 
climatic and other conditions and to Australian raw materials. 

In considering the cpiestion of organization, it is important, in the 
first place, to bear in mind that standardisation cannot be attained 
by one section of the community endeavouring to impose its opinions 
on other sections, but only by co-operative action on the part of all 
eoncerned. Effective agreement as to standard specifications can only 
be arrived at by cx)mmon consent of all the parties interested, who 
take full part in the discussions and in the initiating and working out 
of the actual details of the specifications. 

The Institute of Science and Industry has already, at the request 
of certain authorities and persons interested, arranged for repn^-sentative 
conferences to be held with a view to arriving at an agreement in regard 
to standard specifications for structural steel sections, railway rails, 
and fish-plates, and tramway rails, respectively. These conferences 
have already been held with entirely successful results. Tlie action 
taken by the Institute in respect to these matters does not in any way 
affect the proposal to establish a Commonwealth Engineering Standards 
Association to take up the whole work, but it was considered undesirable 
to postpone action in regard to the three matters mentioned until the 
Association is established. The results already achieved by the three con- 
ferences afford a valuable illustration of the importance and jmssibilities 
of the movement. 

Towards the end of 1918 the Institute arranged, through its State 
Committees, for representative conferences of engineers to be held in 
the capital town of each State, with a view to focusing attention on 
the subject of engineering standardisation, and to enlisting the 8ym])athy 
and support of persons interested. At each of these conferences resolu- 
tions were unanimously passed strongly supporting the movement, 
which has thus already been approved, not only by individual leading 
engineers throughout the Commonwealth, but also by practically all the 
Engineering Societies and the CommoTiwealth and State (governments 
Departments concerned.* 

The Institute now intends to send a representative to visit each 
State with a view to establishing in the Commonwealth an organization 
somewhat on the lines of the British Engineering Standards Associa- 
tion, f It is proposed that the Commonwealth Government, through the 
Institute of Science and Industry, should assist in establishing and 
carrying on the work of the Association, and should formally appoint 
the members of the Main Committee. It is thought that this arrange- 
ment is desirable for several reasons. In the first place, it appears 
probable that by far the greater part of the necessary funds will have 
to be provided by the Commonwealth Government. Secondly, the 
Engineering Associations and Societies in Australia are not generally 
organized on a Federal basis, .and the individual associations and 

* A Attmtiutrised account of the proceediugfi at these eonferenoee wm given In Seienee and IndHttrn, 

t A pinnpW^t ou Engine^ng Stai^ardiiatlon, which inoluto an outline of the omnisation pro- 
poeed, has recently been |>ubiiehcd by the Inetitute. 
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societies have not the same national status or scope as that of the 
institutes which control tlie standardising movement in England. In 
view of the conditions obtaining in Australia, it is not likely that the 
engineering associations and societies will themselves establish a stan- 
dardising organization, at any rate, in the near future. 

Moreover, the (?ngineering industry in Australia has not yet reached, 
frojii the manufacturers’ point of view, the same stage of develo])mcnt 
as in Great Britain or the United States of America, and it would 
a])})ear to be quite impracticable to establish in Australia an organiza- 
tion like the American Society for Testing Materials, whicli has a large 
membership behind it, and which is financ(*d mainly by members' 
subscriptions. 

fn conclusion, it cannot be too strongly emphasized that, whatever 
scheme of organization be adopted, mutual concession and the sinking 
of sectional intere^sts and individual opinions are necessary as a condi- 
tion ])recedent to any eifective agreeimoits being reached in the work of 
standardisation. 
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" Personal. 

Mf. H. W. GEPP. INDUSTRIAL SCIENTIST. 

It is perhaps too early at this stage to predict the future of the many 
new industries in Australia which owe their birth to the war. Most 
of' these ^‘war babies” are still in their swaddling clothes. Others of 
them have shot forward with amazing rapidity, and have become vigorous 
and robust children. Conspicuous for its quick and strong develop- 
ment is the zinc industry, which already has passed out of its infancy 
and is establishing a home circle of its own with quite a number of 
dependants. Zinc oxide and lithophone for the manufacture of paints 
and pigments, and rolled zinv. for various purposes, are some of the 
off-springs. Caustic soda and various chloride products will shortly 
be added to the family group. From babyhood to auaiihood in less than 
three years is, therefore, the record of tlie zinc industry in Australia. 
At the present time, its jiroduction gives employment to 600 inen in 
the works at Risdoii, near Hobart, and this number it is t^xpected will, 
in the near future, ho* doiibloHl. , 

To this development Australia ivS largely inckhted to Mr. H. 
W. Gepp, the (Tenoral Manager of the ElcHttrolytic Zinc (.Unujuiiiy 
of Australasia Proprietary Limited. Prior to the outbreak of wai'. 
the manufacture of zinc by the distillation process was practically the 
mionopoly of (jemiiany and Belgium. Great Britain was largely 
dependent upon those two countries for her supplies. Ckuada and th<* 
United States, however, produced small quantities, and the enonuously 
increased demand occasioned by the munition nec6is.siti(‘8 had to he 
met by purchases from across the Atlantic. ^Naturally, enormously 
increased prices had to be paid. Zinc soariHl from about £20 [)er ton 
to about £140 per ton, and America was largely benefiting. Mr. (iep]>. 
who was in the United State.s in 1015 and 1916, on the business of tin* 
Amalgamated Zinc Company, made a close study of the developments 
in the industry, and thou determined upon making investigations into 
the practicahility of treating the concentrates in Australia. The first 
consideration was the obtaining of cheap power. Tliis was found 
to.be available in Tasmania. Mr. Gepp then spent a considerable 
tiihe in working out various processes, and eventually advised the 
Australian companies to consider the advisability of the treatment of 
the raw material locally by the electrolytic process. Upon his return 
to Australia, accompanied by a number of American experts, be selected 
a ^te near Hobart for the })ropo8ed plant. 

fSineo the beginning of 1018, the plant at Bisdori has l)een pro- 
dttciiig about 5,000 tons of zinc per annum. Plans are now in hand 
to extend the plant to produce between 35,000 and 45,000 tons of zinc 
per annum, together with the developm^lt of a number of subsidiary 
industries. The utilization of these concentrates in Australia, contain- 
ing approximately 30 per cent, of sulphur, will mean the gradual but 
steady elimination of imported brimstone and pyrites for acid, manufac- 
ture for the production of superphosphates, which are so essential for 
farming industries. The company proposes to treat about 100,000 
toils of Broken Hill concentrates annually, which will represent the 
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utilization in Australia of 22,500 tons of sulphur annually, equivalent 
to the production of 255,000 tons of superphosphate, working in this 
regard in connexion with various superphosphate ))lants already estah- 
liahed on the southern coasts of Australia. 

Apart from the direct value to the Coinrnonwealth of Mr. Gepp’s 
visit to America thiw or four years ago, great strides have been taken 
towards making the British Empire self-contained in the production 
of one of its vital re^quirennents. 

Mr. Gepp is a brilliant metallurgical clumiist, an engineer of con- 
siderable attainments, and a leader of men. The huge jdant at Risdon 
did not come into existence merely as the result of his scientific rescarcli. 
One difficulty after another presented itself when the erection of the 
})lant was commenced, and it was due as much to his unwearying par- 
severam^e, his ca])acity for organization, and the confidence with which 
he was able to inspire those who were associated with him, that the 
various obstacles were overcome. In s])ite of the fact that some of the 
difficulties at first ap])eared insuperable, the plant was got going within 
nine months. 

Mr. Gep]) is an Australian, havjng bevn born iji Adelaide, 
and has been connected with the rnetal industries of Australia 
for the last tw(‘lve or thirteen years, when, at the age of 29, he went to 
Broken Hill as an officer of the Zinc ("Corporation to erect an acid plant 
in connexion with their flotation ]>roeess. Prior to this, he had held 
the position of manager of tlie Australian Explosives and Chemical 
Works, a responsibility which he had gaim^d at the early age of 23. 
< Commencing as a cadet upon leaving school in tliat company's works, 
he also attelld(^d lectures in chemistry at the M(?lhourne University in 
his spare hours, studying under Professor Masson. Three years later, 
he was sent for furtlier experi^mce to Nobel’s Explosives, at Stevington, 
near Glasgow, where he studied the manufacture of high explosives, both 
for munition and commercial purposes, interesting hims(‘lf particularly 
in the making of acids, and of gun-cotton, cordite, and various other 
propellants. His first duty upon his return to Victoria was the control 
of the erection of large extensions to the equipment at Deer Park, 
including plant for the manufacture of superphospliatc and other 
fi^rtilizers. 

Upon becoming associated wdtli the Broken Hill interests, Mr. Gepp 
moved quickly from one important post to another. In 1907, he was 
•offered, and accepted, tlie position of manager of the De Bavay Treat- 
ment (Company, and was for some time engaged in tlie development of 
the De Bavay process for the winning of sulphides from Broken Hill 
tailings. He retained the position of manager when later this comjxiny 
was extended and floated into the Amalgamated Zinc De Bavay’s Limited. 
Under his supervision, the large flotation plant at Broken Hill for the 
treatment of tailingis from various mines was carried out. 

Since the introduction of the flotation pmcesses — of which the De 
Bavay is one — ^Broken Hill has l)een responsible for the production 
of between* 400, 000 and 500>000 tons annually of zinc concentrates, 
and a toriler *proportiCn of lead concehtrates. On full production, 
the plant of the Amalgamated Zinc Company has produced 150,000 tons 
annually of concentrates, treating up to 2,000 tons a day. 
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Ill 1911, Mr. Gepp was sent to England by the Amalgamated Zinc 
Company in conjunction with the Broken Hill South and Broken Hill 
Nonth, to investigate various processes for the treatment of slimes, of 
which large accumulations had gathered at Broken Hill. The 
solution of this problem, however, was eventuially produced in Australia 
by the introduction of the differential flotation process. 

In 1914, after being in camp for some months assisting in training 
field engineers for the Front, he went to America in connexion with 
business for Amalgamated Zinc Limited, his intention being to remain 
only a few months, but was retained there for quite a period in connexion 
with various metal and munition matters. 

During the latter part of 1916, after investigating the jiossibilities of 
production of zinc by the electrolytic pmcess, Mr. Gepp was autho- 
rized by his company to take the necessary steps to demionstrate that 
enormous quantities of zinc concentrate's available at Broken Hill, 
representing «a quantity of 200,000 tons annually of metallic zinc, could 
he satisfactorily utilized for the production of high grade zinc; and 
carried out some tests on a fair-sized scale in America, and returned 
at the end of 1916 to Australia. 

Ever since Mr. Gepp^s visit to Europe in 1911 aTld 1912, he has been 
deeply interested in the development of the right attitude of mind and 
the right spirit between all classes of the community in connexion with 
industrial work, whether this work be in connexion with the production 
of steel or other metals, or with any other branch of industry. In this 
regard, he recently remarked : — I have felt very strongly that we 
cannot hope for reasonable efficiency, reasonable happiness, contentment, 
and health in the community without the leaders of industry taking 
a definite and clear attitude of helping to educate the country 
generally as well as educating themselves. The work, which has been 
followed up in specific cases by those of us who think as T do, has 
demonstrated that, just as the Australian soldier can fight well as long 
as he is led well, so Australians generally will work well as long as they 
are taken into the confidence of the leader and that everybody plays the 
game. It is only by definite co-operation and clear thinking, and by 
endeavours to reduce the wasta^^, such as in the case of distribution of 
essential commodities and bringing down the cost of living and improv- 
ing the conditions of home life, that we can hope for reasonable result^ 
in the future.” 


Among the visitors to the offices of the Institute last month were 
Mr. Seizamburo Shimizu, the Consul-General for Japan, and Mr. K. 
Tamaki, who is Acting Consul-General during Mr. Shimizu^s visit to 
Japan. 

Mr. A. McKinstry, B.A., M,Sc., a member of the Executive Com- 
mittee of the Advisory Council, and one of the Victorian Electricity 
Commissioners, has b^n granted six months’ leave of aihsence. He 
sailed for England by the Marathon on July 12. 

Professor T. H. Laby has jecured six months’ leave of absence from 
the Senate of the Melteurne University on account of ill-health, and 
Will visit England. Professor Laby is a member of the Victorian State 
Committee of the Advisory Council, 
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Mr. A. Montgomery, Chief Mining Engineer of Western Australin. 
and a member of the Advisory Council of Science and Industry, 
recently paid a visit to the liead office of the Institute in Melbourne. 


Mr. F. H. Taylor, entomologist, has severed his connexion with tin* 
C^ueensland Blowfly CommitttH' of the Iixstitute. 


Mr. IJ. W. (lepp, of the Executive Committee, is making a bri(*t 
visit to the United States. He is the third member of the Executive 
who has gone to America recently. 


Mr. l^ane Poole, after all, is not forsaking the West for Victoria, 
lie w^rites: — No, T am sticking to the West, which, with the exce])tion 
of Tasmania, is the State most urgently in need of a forest i)fdicy.'’ 


To the natural philosopher, there is no natural 
object unimportant or tnfling* From the least of 
Nature’s iv'orks he may learn the greatest lessons. 

—S/It JOHN HERSCHEL, 
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THE CATTLE TICK IN AUSTRALIA. 

A new Bulletin, No. 13 (40 pages), on The Cattlv Tick in Aus- 
tralia,” has been issued by the Institute of Science and Industry, and 
replaces No. 1, which is now out of print. It contains all the essential 
matter of No. 1, but brings the information on the subject up-to-dat(‘. 
No less than six appendices are included, which suniinarise the reconv 
mendations, reports, and results of various Commissions, Conferences, 
and investigations since 1916. A coloured plate well illustrates all the 
stages in the life history of the tick. 

The text carefully distinguishes Ix^ tween two forms of tick affwiioii 
— (1) Tick Infestation or Tick Worry, due to the worrying attacks of 
a few thousand ticks biting fthe animal, probably injecting a toxin, and 
sucking the blood. Various forms of inflammation, ulceration, and 
gangrene may bo produced, with accompanying sym])toms of fever, 
anajinia, and exhaustion. This appears to be the most j)reva]ent form 
of tick trouble in Queensland. Horses at pasture also siitfer from tliis 
form. (2) Tick Fever, due to the transmission, chiefly by tlie larval 
tick, of a protozoan known as Babesia ((‘ommonly called Piroplasma ) 
bigemina. 

An historical account, with two maps, briefly describes the inti’o- 
duction and spread of the tick itself in Australia. It reached Australia 
in Asiatic cattle imported from Batavia 1872, and spread east to 
Queensland, and west to Western Australia, reaching Derby 1916. It 
reached Glencoe, Queensland, 1880-81; Longreach, 1895; east to Bris- 
bane, 1899. It was kept out of New South Wales until 1906, when it 
crossed at Tweed Heads and reached as far as Kyogle in 1909. Th(‘r(‘ 

wen^ two isolated outbreaks of tick fever in New South Wales in 1916 
and 1917. It thus occurs from Kimberley district, Western Australia, 
round ‘ the north of Australia, through Queensland to the Richmond 
River. 

Next in order follow an account of tick fever and the life history 
of the tick. 

Tick fever, known by various names — Red: Water (Australia, 
Britain, Canada), Bovine Malaria (Europe), Trisfteza (South Aiuerica), 
is a specific disease of cattle caused by a protozoan parasite, which passes 
part of its life in ^ the tick, and part in the red blood corpuscles of 
cattle. Ihe influence of factors like age^ sex, condition, season, &c., 
upon the symptoms of tick fever has long been recognised. Calves 
are proof against it; adult bulls very susceptible. The fever is most 
acute in summer, and dry seasons accentuate the mortality. 

The various symptoms are carefully enumerated, and methods of 
treatment and protection discussed. 
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After recovery from an attack, there appears to he a degree of 
protection. Protective inoculation rapidly affords protection (sixth 
day), but the duration and degree are subject to variation, and depend 
largely on the animal. Inoculation is extensively used in Queensland, 
but has not yet been found necessary in New South Wales. 

The Tick — Margaropus (Boophilus) australis, is state-d to Ix^ a 
differemt s])6‘cies from, the Texas Fever tick M. (H,) annulafus. The 
mature female falls to the ground, and lays its eggs after a time of rest 
(two to ten days summer, two to three weeks winter). She may lay up to 
5,000 eggs. Thosi‘ liatch to the important stage, known as the larval 
tick or seed tick,’’ which has only three pairs of legs. It is this 
larval stage that mostly transmits the parasite of tick fever, having been 
infected through the egg from the adult female. The parasitism is 
so perfect that the larval tick now requires its ])artieular host, otherwise 
it dies, though it may live as long as six or eight months (American 
results). We shall not follow it through its various moults to adult. 
Init pass on to one of the most striking chapters, whicli gives some 
estimati" of the <*normous loss caused by the tick. These are treated 
undi^r such heads as nnu’tality, diminished leather value, meat produc- 
tion, and milk yield, Jiioney expended in controlling and (*radication, 
loss on secondary industries, depreciation of land, Ac. 

We find that from mortality there is over £500,000 loss a year. In 
Queensland, the dei)reciatioii in leather value is as much as £100,000 
a year. l)ej)reciation of milk supply A^aries from 1<S to 40 per cent. 
The costs of control work for New South Wales for five years were 
£12f'5,000. If the (mormons toll of the tick pest could he expressed in 
figun^s, the total amount involvcnl would stagger the eommunity. In 
the United Stat(\s of Americ^a, it is estimated that tin* annual loss A^aries 
from £8,000,000 to £20,000,000, 

The concluding section outlines the getieral methods in use fof 
•eradication. The tick may be attacked cither during its existtmee on 
the pastimes or during its parasitic deA tdopment on its host. The second 
is tile oru* adoi)t(‘d here, and tin* methods that can he used are: - 

(1) nandq)i(*king and grooming; (21 lland-dn*ssing and s})ray- 
ing; (3) Dipping. 

'Ihe most expeditious and ettieaeious method is dii>piug. it is tin* 
only practical method of treating unhaudled cattle and horses. Arsenic 
is the most reliable tick-destroying agent, and there are several official 
formute. The results so far achieved, and the legislativ^e Acts adopted 
in United States of America, New South Wales, Queensland, and 
Western Australia are describ^. 

When we consider that in 1906 there were 750,000 square miles 
of the United States of America under quarantine, and up to 1912 a 
total of 163,000 square miles were cleared; and that during the war 
no less than 150,000 square iriiles were cleared in 1917-18; that the 
cattle of Mississippi increased from 86,000 in 1914 to 156,000 in 1916; 
and that now only 270,000 square miles of territory in the United States 
of America remain to be cleaned, it is to be hoped Australia will awake 
to the possibilities of clearing out such a pest, adopting some motto like 
that of the southern United States of Amerit^a A Tick-free South 
in 1923 ”), and endeavour to act up to it. 
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THE PARLIAMENT OF THE ('OMMONWEALTH. 


A BILL 

FOK 


AN ACT 


Relating to the Commonwealth Institute of 
Science and Industry. 


B e it enacted by the King's Moat Excellent Majesty, the 
Seriate, and the House of Representatives of the Oorn- 
inonwealth of Australia, as folloWwS: — 

Part I. — Premminary. 

shori title. 1. Tliis Act iiiaj be cited as the Jnstiiuic of SciPncr mol 
Indmtry Act 1918. 

1‘urt'*. 2. This xVet is divided into Parts as follows : — 

Part T. — ^Preliminary. 

Part 11. — The Gonwnonwealth Institute of Science 
and Industry. 

• Part III. — The State Advisory Councils of Science 
and Industry. 

Part IV. — Powers and Functions of the Directors. 
Part V.— Miscellaneous. 

neftnitjonK 3* In this Act, unless the contrary intention appears — 

Advisory Council " means an Advisory Council of 
Science and Industry established under this Act; 
Director " means a Director, of the Commonwealth 
Institute of Science and Industry; 

Institute” means the Commonwealth Institute of 
Science and Industry; 

Officer ” means any person employed by the Directors 
under this Act ; ' 

The Minister” means the Minister of Stsite admin- 
istering this Act. 



INSTITUTE OF SCIENCE AND INDUSTRY ACT 


pAKT II. — The Commonwealth Institute of Science and 

iNDirSTRY. 

4. — (1.) There shall btt a Commonwealth Institute oi‘ 
Science and Industry which shall consist of three Directors 
and in each State an Advisory Council of Science and Indus- 
try. It shall be a body corporate with perpetual succession 
and a common seal and capable of suing and being sued. 

(2.) All Courts, Judges and persons acting judicially shall 
Take judicial notice of the seal of the Institute affixed to any 
document or notice, and shall presume that it was duly affixed. 

(3.) The Institute shall, subject to this Act, have power to 
hold lands, tenements and hereditaments, goods, chattels and 
any other proj)ertv for the purpose of and subject to this 
Act. 

(4.) The Institute shall have power to acquire by gift, 
grant, b(‘que3t or devise, any such property for the purposes 
of this Act, and, in the absolute discretion of the Directors, 
to agree to any conditions of such gift, grant, bequest or 
devise. 

(5.) The powers of the Institute under the last preceding 
sub-section shall, subject to the regulations and the approval 
of thi‘ Minister, be exercised by the Directors on behalf of tin' 
Institute. 

5. — (1.) The (lOvernor-Geiieral may appoint three persons 
to b(^ Directors, of whom two shall be chosen on account of 
scientific attainments. 

(2.) On th(‘ haj)pening of any vacancy in the office of 
Director tin*, (h)vernor-Geueral shall appoint a person to the 
vacant office. 

(3.) The term for which any such appointment is made 
shall be five years, and every person so ap})ointed shall, at 
the expiration of his term of office, be eligible for re-appoint- 
ment. 

(4.) In case of the illness, suspension or absence of any 
Director, the (Governor-General may appoint a ])erson to act 
as Deputy-Din?ctor during the illness, suspension or absence, 
and the Dejmty shall, while so acting, have all the powers 
and perform all the duties of a Director. 

6 . — (1.) The Governor-General may appoint one of the 
three Directors to be Chairman of the Directors, and on the 
happening of any vacancy in the office of Chairman of Direc- 
tors the Governor-General shall appoint a person to fill that 
office. 

(2.) In case of the illness, suspension or absence of the 
Chairman of Directors, the (Jovemor-General shall appoint 
one of the other Directors to act as Chairman during the 
illness, suspension or absence. 

^ 7. — (1.) Each Director shall receive such salary as the 
Governor-General determines. 


The Instituti* 
of Sf’ienct* 
nml JmListn . 


AppointiiuMit, 
of r)irec*t<»rs. 


The Chainimn 
of Directors, 


Salaries and 
expenses of 
Diret^tors. 
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(2,) The salaries of the Directors shall be paid out of 
moneys appropriated by Parliament for the purpose. 

(3.) Travelling expenses as prescribed shall be paid to each 
Director on account of his expenses in travelling in the 
discharge of the duties of his office. 

8 . — (1.) The Minister may at any time suspend a Director 
from his office for incapacity, incomipetence or misbehaviour. 

(2.) If a Director is so suspended the Governor-General 
may apj)oint a Board of Inquiry (consisting of three persons, 
one of whom shall be the Chairman of the Board, and any 
two of whom may exercise all the powers of the Board) for 
investigation and report upon, the charge of incapacity, 
incompetence or misbehaviour preferred by the Minister. 

(3.) If the Director does not admit the truth of the charge 
preferred against him, the Board of Inquiry shall inquire 
into the truth of the charge, and, after fully hearing the 
case, shall report to the Govern or-^Gen oral their opinion 
thereon. 

(4.) If the charge is admitted or is found by the Board of 
Inquiry to be proved, the Governor-General may, if he thinks 
fit, call upon the Director to retire from his office, and he 
shall retire accordingly. 

(5.) If the charge is found by the Board of Inquiry not to 
be proved, the suspension shall be immediately removed by the 
Minister. 

(6.) Save as in this section provided, a Director shall not 
be removed from office during the term for wliich he was 
appointed. 

9. — (1.) For the conduct of business any two Directors 
shall be a quorum, and shall have, subject to sub-section (3.) 
of this section, all the powers of the Institute. 

(2.) At a meeting of the Directors the decision of the 
majority shall prevail. 

(3.) If, at any meeting of the Directors at which only two 
Directors are present those Directors differ in opinion upon 
any matter, the determination of the matter shall be post- 
poned until all the Directors are present. 

10. The Directors shall devote the whole of their time to 
the performance of their duties, and no Director shall accept 
or hold any paid employment outside the duties of his office 
as a Director or be a director of a company. 

♦ 

Pabt III. — ^Thb State Auvisokv Councils of Sciencb 
AND Industey. 

11. — (i.) An Advisory Council representing'science and 

the principal primary and secondary industries shall be 
appointed in each State and shall advise the Directors with 
respect to the affairs of the Institute* ; ' v 
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( 2 .) The members of the Advisory Counell in eaeh State 
shall be appointed by the Governor-General and shall receive 
fees and travelling expenses as prescribed for attendance at 
meetings. 

12. One or more of the Directors shall meet and confer with oiret torK 1,0 
each Advisory Council at least once a year. 

eouficilH. 

Pakt IV. — Powers and Fi nctions of the Directors. 

13. The powers and functions of the Directors shall, sub- JV)werKai.<i 
ject to the regulations and to the directions of the Minister, 

be — 

(a) the initiation and carrying out of scientific researches 
in connexion with, or for tlie promotion of, 
primary or secondary industries in the Common- 
wealth ; 

(h) the establishment and awarding of industrial re- 
search studentshi})s and fellowships; 

(c) the making of grants in aid of pure scientific re- 

search ; 

(d) the recognition or establishinout of associations of 

])ers()ns engaged in any industry or industries for 
the purpose of carrying out industrial scientific 
research and the co-operation with and the making 
of grants to such associations when recognised or 
established ; 

(c) the testing and standardization of scientific appa- 
ratus and instruments, and of apparatus, machi- 
nery, materials and instruments used in industry ; 

(f) the establishment of a Bureau of Information for 
the collection and dissemination of information 
relating to scientific and technical matters; and 

((/) the collection and dissemination of information 
regarding industrial welfare and questions relat- 
ing to the improvement of industrial conditions. 

Part V. — Mtsobleaneous. 

14. The Governor-Gtmeral may arrange with the Governor ArrariKemeutK 

of any State for any of the following jnirposes: — with states. 

(a) the utilization for the purposes of this Act of State 
Research Departments and Laboratories and 
Experimental Stations and Farms; 

(h) the co-operation in industrial and scientific resepch 
with State Government Departments, Universities 
and Technical Schools; and 

(c) the co-operation with educational authorities and 
scientific societies in the Commonwealth wdth a 
view to — 

(i) advancing the teaching of science in 
schools, technical colleges and univer- 
sities where the teaching is determined 

- hy those authorities; 
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(ii) the training of investigators in jmre and 

applied science, and of technical ex- 
perts; and 

(iii) the training and education of crafts- 
men and skilled artisans. 

15 . — (1.) The Governor-Gleiieral may, on the recommenda- 
tion of the Minister, appoint such officers as he thinks iieco.s- 
sary for the purposes of this Act. 

(2.) Officers employed under this Act shall not be subject 
to the Commonwealth FuhKc Sendee Act 1902-1917, but shall 
be engaged for such periods and shall be subject to such con- 
ditions as are prescribed. 

(3.) All officer of the Common wealth Public Service or of 
the Public Service of a State who becomes an officer under 
this Act shall retain all his existing and accruing rights. 

16 . All discoveries, inventions and improvements in jiro- 
eesses, apparatus and inachines made by officers of the Insti- 
tute shall be vested in the Institute as its sole jiroperty and 
shall be made available under such conditions and payment of 
such fees or royalties or otherwise as the Govern or-Geiieral 
determines. 

17 . — (1.) The Directors may pay to successful discoverers 
or inventors working as officers of the Institute or under the 
auspices of the Institute such bonuses as the Governor-General 
determines. 

(2.) Bonuses payable under this section shall be paid out of 
moneys appropriated by Parliament for the purpose. 

18 . The Directors may charge such fees and may agree to 
such conditions as they think fit for sjiecial investigations 
carried out at the request of any authority, institution, asso- 
ciation, firm or person. 

19 . The Directors shall, once in every year, make a report 
to the Minister containing a summary of the work done and 
researches and investigations made and proceedings taken by 
the Institute during the preceding year. 

20 . The Minister shall cause the yearly report of the 
Directors to be laid before both Houses of the Parliament 
within thirty days after the receipt thereof if the Parliament 
is then sitting, and if not, within thirty days after the next 
meeting of the Parliament. 

21 . The Directors may publish such information relating 
to any matter investigated by them as they think fit, except 
where such publication would be contrary conditions agreed 
to under section eighteen hereof. 

22. The GovernorXSreneral may make regulations, not in- 
consistent with this Act, prescribing all matters which are 
required or permitted to ^ prescribed or which are necessary 
or convenient to be prescribed for carrying out or giving effect 
to this Aet, itt particular for preseribirtg such additional 
powers and duties of the Directors; as he deems desirable. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they ar^ or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Cost of the Institute. 

During course* of the Science and Industry Bill through Parlia- 
ment a great deal was heard about cost. Some members seemed to fear 
that a new Department was being created with unlimited powers of 
spending the public funds. If this were true it would of course be a very 
legitimate ground for complaint. Bui it is not. The Directors cannot 
sjHitid one penny more of })ublic momv^' than Parliament })rovides on 
the recoiumendatiou of responsible Ministers of the day. Each financial 
year the Iustitute\s estimates will come under review in Parliament, 
und Parliament juay accept them, reject them in toto, or cut them down 
as it in its wdsdpm decides. It may be urged that this is insutfieient, 
that Parliameul .may in good faith, and with a laudable desire to see 
Science applied to Industry, appropriate jnoney for this purpose, which 
the Directors may misuse. Even this is not wholly true, no niore true 
than applying to any other Department of State, for the Institute has 
a Minister at its head, and he is saddled with the usual Ministerial 
responsibility to Parliament, which is the basis, of our parliamentary 
system. If this system does not work out entirely satisfactorily in 
practice, or if it does not altogether please some critics, then the system 
slmuld be altered, not a particular application of it criticised. But 
there are other safeguards. The Directors will not be wholly irre- 
sponsible individuals whose chief delight is in disbursing public 
upon chimerical ventures in thp wide fields of Science. On 
CX 12439. — 2 
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the other hand, they will as fully realize as most the onerous responsi- 
bility that rests upon them, of getting full value for wliatever money 
they lay out, and they will themselves be judged by results. For their 
own reputations’ sake tliey will be more careful with the taxpayers* 
money than with their own. To take a more lax view of their responsi- 
bilHies would write them down as incompetent for the positions 
intrusted to them by the Government. 

At the same time the Directors should be judged, not by individual 
cases, but in the mass. When a scientific investigation is entered upon 
no one 'can say at the beginning what the result will be, or whether 
there will be any valuable result at all. If ten researches are entered 
upon and one is siK^cessful, the value of that one discovery may easily 
recoup the country for the cost of ten times the original ten. 

In his inaugural speech, in which he outlined the proposals of the 
Government to harness Science to Industry, the Prime Minister sai<l 
that, even if £500,000 were necessary, that sum would be forthcoming. 
This statement has since been magnified by some critics of the 
Government into £500,000 a year.” As a matter of fact, what the 
Prime Minister clearly meant, as shown by the context, was that such 
a sum would he found as was deemed necessary. What that sum may 
be no one at this juncture can foresee. 

This much is clear, however, that a certain capital expenditure will 
be essential. National laboratories mean bricks and mortar and up-to-date^ 
appliances, and these mean money. The term national laboratories^ 
has an indefinite meaning. It certainly does not mean a chemical 
laboratory only, as some seem to suppose. Chemical work is of para-i 
mount importance in connexion with the development of our secondary 
industries; hut as far as the primary industries arc concerned, the^ 
biological laboratory dealing with both the botanical and zoological sides. 
— tihat is, plant industry (agriculture), animal industry (stock-raising), 
is of still greater importance. In the present state of our own deve- 
lopment the difficulties that confront the primary producer offer the 
greatest rewards to the Scientist. He who solves the Prickly Pear problem 
alone will save this (jountry millions sterling. He who adds a fraction 
the average gluten content of our wheat will be a public benefactor for alP 
time. In saying this we have no desire to belittle the difficulties that 
confront manufacturers. They are great, too, but they are not quite 
so far-reaching as those indicated. Then, again, there is the laboratory 
of the Bureau of Standards. There is* no use our standardising steel, 
rails and the rest unless we provide a Court of Appeal to which con- 
tractors can go and settle their differences should there be a dispute as ♦ 
to quality. This is peculkrly the function of the Bureau of Standards!. ' 
Ttoft there is the Forrest Produets Ikboratoiy which has been a ciyinit* 
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rreed in Australia for years. It is no exaggeration to say that. 
annual and proven tible loss in connexion with our Timber industry! 
would pay tlie cost of a well-equipped Forest Froduots Laboratorj^' . 
every year. , ; ! ; 

But it is neither possible nor desirable that all this should be doiio 
at once. A start will have to be made somewhere — the Directors being 
doubtless guided by the calibre of the men offering who are capable of 
taking charge. It would be fruitless to erect, say, a biological laboratory 
if it was not possible to find a suitable biologist to direct its operations, 
formulate its projects for research, and with infinite patience and exacti- 
tude carry them out. 

Why should laboratories be ereeted at all, tlie eritic may ask, seeing 
that there are already laboratories in existence in each of the TJuiversU 
ties and many Schools of Mines, Technical Colleges, Museums, and so- 
forth. It is true that there are score's of laboratories in existence in 
Australia, hut the bulk of them are designed primarily for teaching 
and not for industrial resc*arch — th(*y are controlled by teachers, not 
generally by r(\s(*ar(*hers. Besides, for tlie most pjirt, they are quite 

inadequately (‘quipped and altogether unsuitahle, even if they werji> 
available for serious research work. Furtlu'nnore, the Universities- 
to-day are overcrowded with students. The Professors and their., 
assistants are sadly overvvork(‘d, and often sadly underpaid. This kj 
very gcmerally realized, and it has bc'cn urged that, in view of this fact,- 
th(^ real way to W(‘d scieiuM^ to industry is to enlarge and improve the- 
existing laboratories and not erect new ones. If that Avere seriously 
contemplatt'd, it would be the most uneeoiioiiiieal way to go about the, 
matter, and would in practiw prove the most ineffectual. It would 
be far preferable to erect one efficient, Avell-c^uipped set of laboratories 
than tinker with half-a-dozen or more ill-equipp(‘d ones. A brand 
new house is always more comfortable than an old one renovated, and 
generally costs less in the long run as well. Let those wlio doubt this 
try it and prove it. 

Now, what is going to be the cost of this scheiiu? of national 
laboratories? No one can say precisely. A laboratory may involve 
the cost of, say, £2,000, or it may cost £100,000, or any sum lying 
between these two. As a matter of fact, the Directors will have to 
creep before they gang.” The child crawls before it walks — ^before 
it finds its feet. So will the Directors begin with small things till they 
justify themselves and the Institute. They know they will be dependent 
upon Parliament for money from year to year, and they will not be 
slow to realize that the easiest way to got money out of Parliament is 
to prove that the outlay will give a good return to the country. The 
Directors will be judged on their ability to make science pay. At the 
same time, it is necessary to realize that in making science pay the 

259 



SCIENCE AND JNDITSTBY. 


fwdbject should be regarded broadly. On the average seience will pay 
fai^dsomely, but in individual cases no return will be fortheouiing. 
8oiQQL& problems will be tackled that will prove insOlvable, or only capable 
of solution after years of patient study. It took the (lerniaus over a 
quarter of a century to apply the stolen notes of an Englishman on the 
subjet^t of ’aniline dyes to practical commercial purposes. Then havipg 
done ^o^the profits of a single year more than repaid them for those 
Ipng and costly years which seemed to show a blank. Research work 
muat be regarded on the average, not in detail. If that be done, and 
if it is insisted that substantial returns be forthconiing for the annual 
outlay, then it does not matter what is spent. Indeed, the greater the 
investipent the larger the dividend. Already the Institute lias more 
than justified itself for several years to come as the result of tin* work 
it, bits done in standardising steel. 

‘ There i^ one point that cannot be overestimated, and that is that 
a tiiiggardly appropriation is worse than useless. Suitable buildings 
constructed and equipped on up-to-date lines, adequate material, and 
competent resevirchers are not to be had for nothing; and in this 
connexion, as in all others, the cheaper they are the nastier they are 
certain to be. This does not mean extravagance^; it means economy 
and ^ffijcnency. 7'oo long has Australia been content with the second 
best, and has suffered egregiously in consequence. All that need be 
done is to see that good value is received for the money expended 
listen to what that unchallengeable authority, Huxley, says: — 

weigh my Mords when J saA that if the nation could purchase a ymtcntial 
Watt, or Davy, or Faraday, at the cost of a hundred tliouaand pounds down, ho 
would be dirt cheap at the monev. It in a mere commonplace and e\eiyda^ piece- 
of knowledge that what these men did has produced untold millions of wealth, 
ihl the narrowest economical sense of the W(»rd,” 

Australia has potential Watts, potential Faradays, potential Huxleys. 
I^qt us search round to discover them. lu these modern days scientific 
men for the most part are impotent without apparatus, without up-to- 
d^te libraries, in short, without their tools of trade. These must be 
put into their hands at whatever cost. 

f F. M. G. 
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WHITE EARTHENWARE INVESTIGATIONS. 

SatLsfaotory progross is l>eing made in the ox])oriinental work'wbieb 
was reoently instituted at Ballarat, arid the protraotod preliminary 
investigations which have already been carried out show beyond doubt 
that there are great possibilities in the developiinuit of the White 
Earthenware industry. In the past tlie main trouble has been to asexir- 
tain in what pro])ortion the various necessary constituents are to bt‘ 
blended. (Jlays in new districts dilfer from those found in the olfl 
districts of Europe, and extensiv'o w’ork has to b(^ undertaken to deter- 
.nniH‘ the correct ju’oportions, as old formulie cannot be adopted for new 
materials. During rec'cnt montlis shafts have been sunk in the Eallan, 
Lai Lai, and Linto districts, and 1-ton samples of clay from them have 
been forwarded to the School of Mines at Ballarat. For the manufac- 
ture of high grade earthenware, in addition to suitable kaolin, there is 
required f(*ls[)ar, either in the form of Cornish stone or pure crystalline 
fels])ar. Of th(*se materials extensive tests have been made with 
specimens collectc^d from all parts of Victoria, and occasionally from 
otlier States. Considerable success has been met with in this work, ais 
well as in the search for ball clay, which is needed to mix with kaolin in 
order to give it that elasticity which is essemtial if it is to be worked on 
Ihe wheel. 

A clay tiH'atment plant is now being erected. It includes a 10-inc^.t 
filter press, a 10-ineh pug mill, and .some small hall mills driven by ati 
electric motor. This will enable the work to he proceeded with' qii 
something approaching commercial lines. ^ ' 


GOLD INVESTIGATIONS AT BENDIGO. 

The third year’s work on the above investigations is now completed, 
and a report on the work is in the printer’s hands. At the time. of thp 
appt)intment of Dr. Stillwell as investigator it was thought that a period 
of not less than three years would be necessary for an adequate discussion 
of the problems involved. Prominent members of the mining industry 
and associations connected therewith have closely followed Dr. StiUwell’s 
•work throughout, and have recognised that as a result of it a much 
clearer perspective of the nature of the quartz reefs and gold shoots has 
been developed, and that his work will have an important bearing iu 
guiding prospecting activities on the Bendigo gold-field. In these 
opinions the Conomittee concurs, and considers that the woi’k will >he 
especially valuable when the industry is suffering so 
tinfavorable economic conditions, and consequently is in itjeed tb? 

technical assistance possible. 
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The Committee does not xecommeued the immediate continuation of 
the worik, believing that a reasonable period should be allowed to elapse 
for the assimilation and practical testing of the conclusions advanced 
by Dr, Stillwell; but the Committee is of opinion that at a subsequent 
date it will be found profitable to continue the work which has been 
financed on a contributory basis by the Institute and by the gold mining 
companies of Bendigo. 


COTTON-GROWING. 

The Special Committee in Queensland whicli is considering the 
■question as to the best methods to be adopted for developing the cottoli 
industry in Australia, has taken up the question vigorously, and has 
already held three irmetings. It has been decided to furnish a report 
on the following lines: — 1. Historical, including Statistics. 2. Possi- 
bility of expanding at present, under the heads of — (a) Growing, 
(b) Picking, (c) Ginning. 3. Protection required. The Committee 
has accepted the offer made by the Queensland Acclimatisation Society 
to use the Society’s ground at Lawuton for the purpose of growing 
cotton experimentally, and the construction of an experimental cotton- 
picking machine is being exjiedited. 


ENGINEERING STANDARDISATION IN U.S.A. 

In many lines of engineering great progress liad been made before 
the war in standardisation work in the United States of America. The 
war emphasized the importance of this ivork, and showed clearly the 
need for co-operation to prevent the confusion caused by the promulga^ 
fcion of overlapping standards by independent bodies. It has been found 
that it is very much more difficult to obtain agreement between the users 
of overlapping standards after they have been published than it would 
be to get them to agree before they had committed themselves publicly. 
The American Society of Civil lingineers, the Institute of Mining 
Engineers, the Society of Mechanical Engineers, the Institute of Elec- 
trical Engineers, and the American Society for Testing Materials, 
accordingly appointed a Committee to consider the advisability of com- 
plete co-operation in engineering standardisation. As a result, the 
American Engineering Standards Association has recently been estab- 
lished. The governing body of this association consists of three repre- 
sentatives from each of the institutions and societies mentioned, and from 
each, of the following Government Departments — the Department of 
Commerce, the War Department, and the .Navy Department. The main 
objects of the association are to unify and simplify methods of arriving 
at standards, and to secure co-operation between the various cognate 
societies, institutions, and Government Departments concerned. The 
association ho|)es, as a result of its workj to give international status 
K) approved American engineering standards. It is also intended that the 
association shall act as a Bureau of Information regarding stai^dardisa*^ 
tUn^ and that it will establish relations with similar ^dies in other 
with a view to bringing about the acceptance of international 
standards. ' 
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^ WEDDING SCIENCE TO INDUSTRY. 

At a recent Confereiice held in Sydney under the auspices of the 
Director of Education, Mr. Peter Board, to consider tlie question 

of stiniulating the study of science, Dr. B. K. Murphy made the follow- 
ing suggestions : — 

To bring about a closer and more, efficient co-operation between 
science and industry it will be necessary — 

(1) For the Governiuent to build and equip at tln^ Sydney 

Teclinical College an industrial chemistry building, fully 
equipped with the most modern appliances; 

(2) To raise the status of tin* technical colleges in all rosjKJCts 

to that of the best technical Universities of Europe or 
America, so that we may turn out men of adequate 
training and ability to maintain and develoji our indus- 
tries to tin? full utilization of our natural resources; 

(3) To immediately make available sufficient money to equip 

the f)resont industrial laboratory while waiting for the 
p(‘rmanent buildings for which this equipment would be 
available; 

(4) To bring about a greater co-ojMU'ation between the employer, 

<‘ini)loyc(*, and technical colleges to the end that the 
(nn})loyee may receive some daylight instruction and be 
rewarded in pay for satisfactory j)rogress in his diploma 
cours(^ at the Technical (hdlege; 

(5) Tliat the education of the boys for prej>a ration to entrance 
to a diploma course at the Technical College and 
employment in an industry shall lx* on as broad lines as 
[)Os8ible. 


SCIENCE AS APPLIED TO AGRICULTURE. 

At the same Conference, Professor Watt moved the following resolu- 
tions, which were unanimously agreed to: — 

That this Conference is strongly of opinion that the present is 
a most opportune time for a bold and comprehensive forward policy 
of agricultural education and research, and urges that a C-ouference 
be convened of representatives of the Agricultural Department, the 
Education Department, the Public Service Board, and the Univer- 
sity of Sydney, to frame such a policy.” This policy should 
include : — 

(a) Better facilities for the teaching of agriculture in the 

primary and secondary schools in country districts; 

(b) The raising of the standard of teaching in existing insti- 

tutions by increasing the equipment and the staif ; 

(c) Greater encouragement for agricultural teachers and 

research workers by the payment of higher salaries 
more in keeping with the enormous importan(»e of their 
work to the prosperity of the State ; 

(d) Attracting in other ways the best young brains of the 

country to the study of agricultural, and cognate 
scientific problems/^ 
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It was also agreed that the first call on any funds which might be 
itiade available by the Federal or State GovernnieTit for the purpose of 
research work should be devoted to those subjects which have a direct 
bearing on the primary producing industries. 

The Conference decided to initiate a publicity campaign in the 
interests of science, and the (>liairman, Mr. Peter Board, M.A., iutendii 
to call a subscM^uent meeting to consider the personnel of the committee 
to undertake that work. 

NITROGEN REQUIREMENTS OF AUSTRALIA. 

During the War the British Government appointed a Nitrogen 
Products Committee to consider the relative advantages for the Empire 
of the various methods for the fixation of atmospheric nitrogen from 
the point' of view of both War and Peace purposes. The I nstitute was 
requested to j)repare a statement as to the })robable requirements of 
Australia in fixed nitrogen both for the mamifacture of explosives and 
for fertilizer purposes. The necessary information has been collected,, 
and a report on the matter is now nearly completed. 

COLLIE COAL AND GAS PRODUCTION. 

The Western Australian State Mining Engineer, Mr. A. Montgomery,. 
M.A., F.G.S., who is a member of the Western Australian State (Joni- 
mittee of the Institute, has issued a report on the subject of Collie coal 
and gas production. Thong'll Collie coal ap|»ears to be rather hopeless 
as a source of illuminating coal gas made by the ordinary retorting 
process, Mr. Montgomery states that it by no means follows that it 
cannot be made available for town illumination by some other process. 
It has already been used successfully in the Electrical Power-house, 
Perth, and in the electric lighting of the City of Perth. Leaving this, 
alternative out of consideration, however, there is yet another method 
by which Collie coal may be utilized as a source of gas for town illu- 
mination. In view of the general use of incandescent mantles, the 
modern requirement is for a good heating gas, not an illuminating gas, 
and Mr. Montgomery states that for the former purpose Collie coal 
can be made to serve quite well. To make a heating gas from Collie 
coal, however, for the purpose of town gas supply, would require a 
radical alteration in the method of production of the gas, as the n^tort- 
ing process would have to be done away with altogether, and the Mond 
process, or one of the similar modern methods, would have to be used. 

TERRA-COTTA CLAYS AND ASBESTOS IN QUEENSLAND. 

The Chief Government Geologist of Queensland, Mr. B. Dunstan,. 
states that numerous inquiries have been made regarding the utilization 
of the ferruginous clays of the Brisbane district for the manufacture of 
tertra-cotta tiles. A great number of samples of clay have been tested 
and deposits examined. While some of the material is of first-class 
quality no large area of workable clays has yet been found. Mr. Dun- 
atan thinks, however, that there is no doubt that deposits suitable for 
te:tra-eotta work will ultimately be found not far from Brisbane, where- 
is a large number of low flat areas in which clays have been 
formed from the disintegration of the Brisbaiie schisld^ 
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Experiments* have rec^tmtly been made to determine whether Queens- 
land asbestos can be used in place of the foreign asbestos. Much of the 
asbestos found in Queensland is harsh, woody, and weak in fibre, and 
quite useless where strength is required, as for example for fibro-cement 
work. Experiments are, however, being made with powdered (Jueerts- 
land asbestos to ascertain its suitability for us<* (dther with Portland 
cfuiient or with calcined magnesite for fioorings and wall linings. 


SCIENCE AND INDUSTRY IN QUEENSLAND. 

In a lecture given by Professor H. 0. Hichards, D.Sc., at Brisbane, 
some interesting illustrations were given of eases in which science had 
been ajiplied with success to industry in Australia. Professor Kichards 
drew s])ecial attention to three scientific investigations, of importance 
to manufacturers in Brisbane. These are: — 

1. Utilization of Mangrove Bark for Tanning. 

2. The reduction of Ash (^>ntenr in Coal, 
rnvestigation of Clays for Pottery Work. 

Ah regards the first of these, I'rofessor Richards ])oint(d out that 
before^ the war largi? <piantiti(ns of Australian barks, including mangrove, 
were used in Gerxnany for making extracts for tanning, which were 
imported into Australia. The (iermaii chemists had solved the problems 
of decolourization and of the removal of undesirable gummy matter. 
The Institute of Science and Industry has investigated this matter, and 
had been suc(‘essful in devising a process which gets rid of the dis- 
agreeable red colour in mangrove bark tanned leather. 

The decrease of the ash content of lh(‘ coal us(‘d in Brisbane would 
be of immense? advantages to coal consumers. Considerably more than 
half the ash in the coal consists of grit, which occurs in bands through 
the coal, and experiments hav(‘ shown that a large proportion of this 
could bc! removed by coal washing devic(*s. Coal is crushed to about 
,|-inch sizes and the dirt and grit separated by gravity, the total cost 
being usually a matter of a few pence per ton. 

An investigation of the clays which are available near Brisbane 
could be. carried out with much advantage. (Uays suitable for many 
purposes are available, and the opportunity of extending the pottery 
industry should be very favorable. 

YEASTS AND BREAD-MAKING. 

Valuable progress has bt^ui made in the experimental work which 
is being carried out by the Institute in connexion with the above matter, 
and the results obtained promise to be of considerable industrial value, 
especially in connexion with the solution of the day-baking problem. 
The Special Committee which is supervising the work, and which con^ 
sists of Professor H. G. Chapman (Sydney University), and Mr. ,L 
Wangle, Director of Technical Education, New South Wales, reports 
that it has prepared yeasts which ripen doughs weighing 400 lbs. in fivb 
hours when usM in quantities of about 3 oz, moist. The Committee has 
carried out a continuous demonstration since 1916 at the School of 
Bakery, Sydney Technical College, of the practicability of preparing 
bx^hd in uine .h6urs, i.'c./from starting to mix the dough until the btead 
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leaves the oveti, under the ordinary conditions of a bakehouse. The 
'Committee has also carried out a demonstration for nineteen months 
^of the practicability of using a single stock of yeast for the preparation 
of bread by making each day\s yoast with a portion of the previous brew. 
The conditions under w^hich those results have been achieved have been 
studied in detail and pretdse information has been obtained in regard to 
the constituents of the wort, aeration, and temperature. The work has 
been carried out by the Institute in co-operation with the New South 
Wales I)c|)artmeiit of Education, which provided the necessary apparatus 
and placed the services of a practical baker at the disposal of the Com- 
mittee. The experimental work has been carried out by Miss M. M. 
Lilley. 

Two points require further study, and these are now being Investi- 
gated by the (Jommittee. It is desirable to ascertain why apparently 
a particular concentration of the sugar present iii the yoast liquor is 
needed^ if the yeast is to work rapidly when used in small quantities. 
Secondly, this yeast keeps for only a few days without deterioration. It 
is necessary to find means for pre^serving the yi^ast in a })otent form for 
a longer period. 

COLD STORAGE OF BEEF. 

Kesearch work of considerable interest te Australia has been initiated 
in connexion with the cold storage of beef by the Food InvestigatioTi 
‘Board appointed by the British Department of Scientific and Industrial 
-Research. The Board has established an exi)ert (U)inmitte(» to investigate 
the question of the methods in use for prest^rving meat for human con- 
Blimption, and especially to consider what improvements are possible 
in the preservation of beef during its transit from Australia and New 
Zealand to Croat Britain. 

It has long been known that, whereas mutton can be frozen without 
impairing its qualities, beef needs much more careful treatment. Freez- 
ing in the ordinary way — that is, by cold air — caiws a separation of 
fluid in the substance of the muscle fibres, with the result that on thaw- 
ing, unless somewhat elaborate precautions are taken, there is loss of 
water and soluble constituents, and the texture of meat is impaired. The 
Committee, therefore, decided to set up an inquiry into the cause of the 
peculiar sensitiveness of beef to freezing. Is it, for instance, due to the 
difficulty in abstracting heat from the tissues of so large an animal 
as the ox, or is it due to the colloidal properties and chemical constitution 
of the muscle fibres themselves? Is the permeability of the, sarcolemma 
of the muscle fibre of the ox diifcrent from that of the sheep? 

The answers to questions such as these can be found only in accurate 
and detailed measurements in a laboratory; they belong to biophysics, 
and by no means to the least intricate region of that science. The work 
as a whole is under the general supervision of Professor W- M. Bayliss, 
the laboratory work being conducted in his laboratory at 
P^niversity College, London, where a special experimental plant for 
investigations at low temperatures has been installed. For large scale 
oxpeiments a cold store has been acquired in the north of London. 
Nothing eoiiM better illustrate the wide application of organised resokreh, 
whea* the basal problems are not lost sight of, than this woA. ThS 
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results so far obtained promise not only knowlcMlge immediately useful 
to thfe cold storage industry, but also a fundamental contribution to the 
theory of the colloidal state and a further insight into the distinctive 
colloid characters of the living substance of the ariijnal and the plant. 


COLD STORAGE OF FRUIT AND VEGETABLES. 

The Food Investigations Board has also established a Fruit and 
Vegetables Corninittee to inquire into the metabolism of fruit and 
vegetables at low tem})eratures, and into the use of cold, of gases, and of 
desiccation for the preservation of fruit and vegetables. Research work 
is now in ])rogress at two centrevs, namely, at Cambridge, under T)r. F. 
F. Blackman, and at the Imperial College of Science and Technology, 
London, under Profe.ssor V. 11. Blackman and Professor J. B. Farmer. 

The i)art of tlie general work on fruit and vegetables taken up at 
Cambridge^ may be described as a study of the normal })liysiology at 
low tein[><»ratures of those parts of ])laiits wliich are used for food. A 
second lint* of work relates to the study of the oxidizing enzymes in 
fruits wliieb are n^sponsiblo for the browning of tlie flesh of ripe fruit. 

Work at tlie Imperial College of Science and lecbnology has so 
far been mainly of a [irelirninary character, and lias h(‘en confined to a 
study of apides. The work falls under four In^ads — the study of the 
chemical (dianges occurring during the maturation and storage of the 
fruit; the study of tlie effect of various external conditions upon the 
fungi which cause dchudoration of stored fruit; the study of the con- 
ditions to wliich fruit is subjected in cold storage; and the testing of a 
small refrigerating plant for exact laboratory experiments. 


BUREAU OF INFORMATION. 

, ,A considerable number of requests for information and advice on 
scientific and technical inattens is being received by the Bureau of 
Information of the Institute. Among the matters on which such 
requests have been received recently the following may be mentioned: — 

(a) Dyes , — (Jeiieral information relating to the* dyeing of cotton 
goods. 

{h) Egg Albumen, — Methods of manufacture. 

(c) Essential Oils. — Methods for distillation. 

(d) Blast Furnaces. — Information relating to gas engines 

utilizing waste gases for operating the blowers for the hot 
blast. 

{«) Foundry Practice. — Utilization of waste coke and iron. 

(/) Tar. — Standard specifications of tar for roadmaking pur- 
poses. 

{g) Decolourization of Jam in Tin Containers. — Causes and 
remedies. 

Qi) Containers for dangerous Chemicals. — Precautions to insure 
safety. 
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(i) Gas Masks for Rescue Work in^ Mines and Factorie8,^ti\iot* 
mation ak to i^uitability of diif'erent filtering materials a'ttd 
absorbents. 

(;) Manufacture of Baking Powder. — General information. 

(k) Luminous Paints. — Composition and methods of inaniifae* 

ture. 

(l) Boiler Lagging. — Suitability of various Australian raw 

materials. 

(m) Lime Hydrate. — Process of manufacture. 

{n) Duplicating Paper. — ^Method of inanufacturo. 

(o) Flue Dust. — Analyses and advice as to coinmcricial uses. 


STANDARDIZATION IN THE ELECTRICAL INDUSTRY. 

The Sub-committee of the Electrical Association of Australia, which 
is co-operating with the Institute in the above matter, has now made 
recommendations with regard to the voltage at consumers’ terminals 
and transformer sizes. The Sub-committee first devoted its attention 
to the question of uniformity in the voltage of alternating current supply, 
and in 1918 it made a recommendation that the standard frequency 
should be 50 cycles, provided that a frequency of 25 cycles might be used 
under special circumstances. The new recommendations arc as 
follow : — 

1. Voltage at Consumers’ Terminals — 

** That the standard voltages at consumers’ terminals shall lM^ 
230 and 460 volts for a three-wire continuous current supply and 
230 volts between the neutral and any phase of a three-phase supply, 
but in those cases where a lower voltage is justifiable such voltagtr 
shall l)e 115.” 

2. Transformer sizes — 

** That the standard output capacities of transformers ^all bc^ 
21, 6, 10, 15, 25, 50, and 100 K.V.A., but that the 21 and 5 K.V.A. 
sizes shall he standards for pressures up to but not exceeding 
5,000 volts.” 

SCIENTIFIC LITERATURE IN NEW SOUTH WALES. 

A well attended meeting was held last month at the Education 
Department, Sydney, to discuss the manner in which the usefulness 
of the Public Library can be extended in connexion with scientific and 
trade literature. Mr. F. Leverrier, K.C., B.Sc., Chairman of the New 
South Wales State Committee of the Institute, explained the object of 
the meeting, and pointed out that both scientific and industrial men are 
equally interested in the importance of technical literature. A com- 
mittee, including representatives of the Boy al Society of New South 
Wales and its Industrial Section, the Australian' Chemical Institute, the 
Society of Chemical Industry, and the Sydney Technical College 
Chemists* Sc^iety, was appointed to wait upon the Government. to urge 
tW '^i^sessity' fbr mofe comihodidus Hbriiiry ^reiikifes atid for increasing 
the grant to the Public Library for the purchase of scientific periodicals 
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RUST IN WHEAT. 

Mh W. L. Waterhouse, B.Sc., who has been awarded a W. & E. 
Hair Agricultural Research Fellowship to investigate the problem of 
rust in wheat, has sailed for England with a view to getting into touch 
with English and American workers on the subject. The investigational 
work which Mr. Waterhouse lias earrie^d out in I^ew South Wales 
during the ])ast twelve months has bf^en very en<*<)uraging, and has 
thrown a considerable amount of light on the problem ; but the stage 
has been n^ached when it was considered desirable to secure the colla- 
boration of other workers on the same subject and to gain an insight 
into their methods. Mr. Waterhouse has been for some time in touch 
with the work which is being dune in this connexion in the United States 
of America, and has been astonished at the large amount of attention 
which is b(oiig givtm in that country to the rust problem. 


SHEEP-FLY INVESTIGATION IN NEW SOUTH WALES. 

In connexion with the investigations wbich are laung carried out by 
die Institute on the Sheep-fly problem, the (^ommittof^ in New South 
Wales has arranged to resume its field experimental work, which will 
now be carried out on demonstrational rather than on experimental 
lines. An area of 10,000 acres in the vicinity of Morec* will l>(‘ marked 
off in sections, and the Committee's recommendations in regard to the 
USK} of the ('halcid wasp parasite, trapping flies, and distribution of 
carrion, will be systematically put intu ojieration over the whole area* 
with a view to demonstrating the efficacy of these* measure* in <*ontrolling 
the pest. 

The breeding of the parasites will be carri<*d out at the (ilenfield 
Veterinary R(‘search Station, and they will Ix' distributed from there. 
Thq work on the demonstration area will cons(H]iiently be cunfined to: 
libefating the parasites and observing the effect, in conjunction with 
destruction by fly-traps over the whole arc^a. In addition, every effort 
will be made to destroy all breeding places in the shape of dead animals. 
At the same time tt^sts will be made of any further specifics or n*medies 
recommended by the Committee. Mr. J. F. Caldwell, a returned soldier, 
has been appointed as oflicer-in-eharge of the field work. 

It is worthy of note that the demand from j)astoralists for su])plies of 
Chalcid wasps is wqll maintained. Very favorable re})orts of apparently 
effective work by this parasite continue to be received from various parts 
of Australia, as well as from New Zealand. 


FOREST PRODUCTS IN QUEENSLAND. 

In <?onnexion with a suggeatipii that Queensland should undertake 
the conversion of waste woo5 into commercial chemicals, the Queensland 
Minister for Lands (Mr. Ooyne) has stated that wood distillation is 
only one of the many lines of development in the Government’s forest 
programme. The Forest Service has had the question of wood distilla- 
tion under consideration for some time past, and data are being, 
accumulated yith a riew to the initiatipn of experimental work. Apart 
from distillation products, Mr. Coyne pointed out that the production of 
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large supplies of charcoal alone was a commercial proposition. Our 
forests contain untold chemical wealth,” continued the Minister, aujd it 
remains for the Forest Service to discover and make it available to ’the 
community. ... We are merely on the verge of discovery, and, 
Ipoking to the future, it behoves the community to aim at conservation of 
its natural resources lest it jkill the goose that lays the golden eggs.” 


INTERNATIONAL TESTING ASSOCIATION. 

A representative Conference was held on the 5th June, 1919, at the 
Institution of Civil Engineers, London, to consider the question of the 
formation of a new Association to take the place of the International 
Association for Testing Materials, which has practically ceased to exist 
in consequence of the war. The former International Association had 
its origin in a Conference of a small group of workers in (*xperimental 
engineering held in Munich in 1882. Its objects as sf^t forth in the by- 
laws were — ^ The development and unification of standard methods of 
testing; the examination of the technically important projicrtieB of 
materials of construction and other materials of practical value, and 
also the perfecting of apparatus used for this purpose.” It is now 
proposed to establish a new Association which will be international in. 
the sense of including representatives of the Allied and neutral nations. 
The Conference could not agree on fixing any definite time limit during 
which German representatives should be excluded from the new Associar 
tion. It was finally decided to leave the matter over for the present^ 
and to establish, in the first place, a British Association which would in. 
due course become part of an International Association. 

Professor W* C. Unwin has promiaed to keep the Institute in touch 
with any progress made. The Institute is not able for the present to 
take any active steps in co-operating in the movement, but it is hoped 
that the proposed Australian Engineering Standardia&ation Association 
will do so as soon at it is established; 


AGRICULTURAL EXPERIMENTS IN QUEENSLAND. 

The Institute has received through the Qiieensland State Committee 
an offer by the Queensland Acclimatization Society to co-operate in 
experimental work, especially in the cultivfiition, hybridization and' 
introduction of new varieties of cotton, flax, and castor oil plants. The 
Society possesses a freehold projierty of over 100 acres of land at 
Lawnton, on the North Pine River, about 15 miles from Brisbane, and 
the permanent staff consists of Mr, B. W. Peters, Director and 
Hybridist, and Mr. O. W. Houghton, Propagator. The revenue of the 
Society from its investments it not sufficient to enable it to carryi on 
without supplementing it from other sources^ and this is done by propa-^ 
gating plants for sale. This work, holvever,' encroaches on the time of- 
the staff, so that it has been found impracticable to devote much atten-: 
tipn to the more legitimate objecti^ of the Society. With a small assured 
income, in addition to that already available^ the Society would hie aWe* 
to devote a Considerable amount of attentioli to the mote scientific side 
.tA ihOiWork.. , V . :v^ ;ri- <'i 
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The Institute has d<^cided to accept the offer of the Society, and as 
a beginning has made a grant of £100 in order to enable experi- 
mental work on (Castor Bean cultivation to be started at once. The. 
work will be carried out under the direction of Mr. K. W. Peters, who 
was appointed to the position on the recommendation of Professor 
Bateson, and who possesses exceptional qualifications and has had wide 
experience in plant breeding and horticultural work. 


PAPER PULP FROM BLADY GRASS. 

In connexion with the manufacture of pa}K*r jiulp from Blady Grass 
which is being carried out by Mr. J. Campbell at Cairns, the Cairns 
J^ost makes the following statement: — ‘‘It takes Jl tons of green blady 
grass to manufacture 1 ton of crude pulp, while it takes at least 7 to 8 
“ tons of cane t-o make 1 ton of brown «ugar. l)eliv€*red at the Southern 
‘‘ Paper Mill the pulp is worth at least £21 per ton, a value equal to that 
“ of the 1 ton of sugar. Under present conditions the cost of nianufactiir- 
ing the pnlp is grciiter than that of making the sugar, owing chiefly to 
“ the fact that (hemicals are dear, and the machinery and appliances 
have not been i)erfe(»t(‘d, but Mr. ( ^ampbell can show not only how to 
“ make good use of local crude alkalis, but also 1k)w to bring the applica- 
tion of his method up to siigar-inill standard, thus greatly decreasing 
the cost of manufacture. This would mean that a higher price could be 
“ paid for the grass — in fact, a price equal to that of thi‘ sugar cane, 
say, £2 })er ton grec*n, making a ton of hitherto useless blady grass 
“ (coTisidered a pest and a curse by the cane farmer) growing without 
cultivation, equal in value to a ton of the best cultivated sugar cane/’ 


RUSTLESS STEEL. 


The process for the mauiifacture of rustless steel was discovered just 
prior to the outbreak of the war, and was commandeered by the British 
Government for use in aero])lane construction and other purposes where 
strength and durability, combined with rust- resisting qualities, were 
invaluable. The steel is a Sheffield iimntion, and the j)rocess was dis- 
covered largely by accident. A local juetallurgist, Mr. Harry Brearly, 
was experimenting in the armament shop, and he noticed that certain 
pieces of chrome steel had not suffered from corrosive influences under 
cpnditions which would have rusted ordinary steel. He followed up this 
clue, and what is known as “ rustless ” or “ stainless .steel was even- 
tually worked out. 

An analysis of a sample of rustless steel has been made for tlui 
Institute by Mr. A. *T. Tliggin, Metallurgical Laboratory, Melbounu* 
UniveTsity. The analysis gave the following lesnlts: — 


Chromium 

Silicon 

Nickel 

Cobalt 

Carbon 


12.95 per cent. 
0.27 per cent, 
0.3:1 per cent, 
tract'. 

0.76 per cent. 


No attempt was made to determine the sulphur and phosphorus, ai^' 
the Sample was too small to permit of it. These constituents, however, 
#6uld dnly 'b^ present in small quantities. The percentage of iron 
would make up the balance of the 100 parts. ' * 
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i UTILIZING THE - BLACKBOY.” 

The Western Australian Minister for Industries, Mr. J. Scaddaii, 
thus describes what he saw during a visit to the Rowley Forest Products 
Opnipany^s works at Maylands, near Perth : — 

The company was formed about the end of last year, ^nd it 
has acquired the patent rights and processes and concessions of the 
late Mr. Henry Rowley, who for many years devoted his time to 
investigating the j>o ten tiali ties of the blackboy, kingyia, and zamia. 
The company has spent something like £3,000 on the plant, con- 
sisting of nineteen sets of retorts and furnaces, condensers, receiving 
tanks, stills, &c., and the works are capable of dealing with 100 tons 
; i of blackboy per week. When the factory is in full swing, employ- 
ment will be given to fifteen men, exclusive of the office and selling 
* Staff, and three or four cutters w’ill be employed continuously in 
supplying raw material from the country. The company is now 
producing, in a readily marketable form, tars free from harmful 
acids, tarpaulin dressings, rope tar, and sanitary tars; lacquers- 
such as Japan black — steam and refrigerating pipe coatings, paints 
for bedsteads and other ironwork rt^uiring stoving at high tempera 
tures ; stains and paints of various grades and colours. Pitches for 
marine insulating and such-like purposes are also being produced ; 
i valuable oils (phenols, benzols, and alcohols) are being distilled 
from the tar, and a coke of high calorific value remains after the 
bUekboy has been through the retorts. In fact, it is claimed that 
practically every constituent part of the blackboy is turned to good 
account; even the final ash produced in the retorts is used in the 
manufacture of a fertilizer of a high potash content. Pyroligneous 
acid fluid is distilled from blackboy for use as a weed destroyer. 
This fluid also forms the foundation for the manufacture of acetic 
acid, acetate of lime, and acetone. In addition to these lines, the 
company also intends to produce picric acid, formalin, dyes, and 
perfumes, and to extend its operations in refining blackboy and 
other gums for use in the manufacture of varnishes and stains.” 


CHEAPER ARSENIC. 

The Queensland Government is determined to reduce the cost of 
arsenic if that be humanly possible. It has had a plant for treating 
arsenic erected .at the State Arsenic Mine at Jibbenbar. The Minister* 
for Mines, Mn Jones, recently said the object of the works was, in the 
flirst place, to supply arsenic for poisoning prickly pear and making 
cattle-dip; but there was another direction in which it might be used to 
advantage and save a lot of money. That was in the destruction of 
weeds along the railway lines of the State. At the present time a good 
deal of money was being spent in employing labour to keep* down the 
weeds, and this could be better achieved by running a motor along the 
lipes, with |n attachment working on the principle of a street watering 
w a shower of poison bn either sidb 6f the line, 

(he y^etation. If (his were done once in three 
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EGG ALBUMEN. 

'rh(^ iin[)or(atio!i of alhumon, which is ns(*d mainly in the 

jnanufaeturc of conLxoionery, having hocn ])rohil)it(Ml, lh(‘ Institiitt^ 
has l)C(‘n a.'’k(‘(l to supply information ]‘cganling j>r(K*csscs for its manu- 
fa<ftur(^ I'Iku'c arc two main procoss<‘s — om‘ nu'chanicail. tin* otlnn* 
clnunical. 

In the fornun* process tin* wliite of eggs is strained llirongh silk 
gan/(‘ lining the l(‘ad-lined drums of cent rifugal ma(‘hin(*s. It is allowed 
to s(*ttle for dO (u* 40 hours, wIkmi th(‘ alhunuai is gemu’ally found !<» he 
chair. In soim* (*as(‘‘ ii is n(‘cessary lo clarify hy a ]itth‘ tannin or 
ac(^ti(* aci<l and turpmitine oil. and pnvssun* through a filt(‘ring a j)}>a ra- 
ins. The clear alhumtm is tlum treated as (piickly as j>ossihl(‘ in a 
str(‘am of dry air or in va(*uo (as in the manufacture of comhmscul milk) 
umhu* 50 ' (\ (ahov<‘ this temp(‘ralur(‘ iIk' alhiimmi hecomes yedlow ) for 
ahoul 4 to 0 hours, wlnm it is ol)tained as thin, ch*ar, (‘lastic she(*ts, 
which diss(>lv(‘ with water to a chuir odourh^ss solution. 

In th(‘ (‘Inanical merliod, whites of eggs are h(‘alen up thoroughly 
with wat<‘r, wlnm the aihunum and salts jia'^s into solution, and the 
insoluhle nuMuhraiions malim* is strained o(V. 4'h(‘ ali>umen may he 
pai-lially s(‘paral(‘d from the soluhh* sails hy dialysis or hy pr(‘ei|>itat i ug 
tin* li(pnd with hasi(* leiid a(*<‘tal<‘, (h'composing the pr(‘i*ipilat<* hy 
(‘arhonic acid, and removing tin* last ira(*(‘s of h\‘id hy hydrogen sulj)hi(h\ 
On cautiously warming the li<piid to tJO incipiiml coagulation occui's, 
and tin* fii'st Hak(*s of alhunien <*arry down with tluun <‘Very tract* of l(‘ad 
.Milj)hi(h‘, l(‘aving tin* litpiid p(‘rf(‘(Mly colourless. On (‘vaporating tlie 
solulion at a leuip(*rature Ix'low 40 ’ ami comph‘ting tin* (h‘si(*cat ion in 
shallow trays, tin* alhuimm is ohtaimxl in the form of transpa r(‘nr, pale 
yellow, horny scah‘s, whiidi may ht* r(‘duced to a yt‘llowish white powth^r. 
in lh(‘ solid stale it may he k(‘j>t without changi*, hut the solution riuidily 
put reties. 


ALCOHOL FROM SUGAR CANE TOPS. 

Im]uirii‘s have* lxM*n ma(h‘ as to tin* praiM i<*ahi!ity of ])i’ofitahly 
manufacturing ah'ohol for power jnirpuses from cane to]»s. 

As a matter of fact, tin* sugar contimt of cam* vari(‘s v<‘ry much. 
<xpially in tin* stems as in the to|)s. Tin* amount will also dc‘p(‘nd on 
when* tin* tops are cut olf, wlietln*!* tlnw ar<* to h(* left on tin* field to be 
plouglu'd in, or takem to feed stock. If the thrashing has l>(*eii dom* 
SOUK* tiiiK* Ix'forc* cutting, th<‘ green cam* und(*r the h‘av(*s ripi*ns, and 
tin* cut is made just ahorr the base of the last lt*af. 'Flu* percentage 
of liydrolizable .sugars might be taken as 2.0 jx*!* c(*nt. if a litth* more 
of the Btalk is taken when cutting off the top, /.c,. hrfoir the last l(*af, 
the percentage*, might ris<‘ to 4,(1 ])er cent, or 5.11 '|x*r cent, as a maximum, 
'rile moisturt* would be about 7() per c(*ut. 

Oue toil (auie tops should produce from to S.24 gallons absolute. 
I'huH fi’oin n ton of cane tops we might reckon on an av(‘rag<*, say, 4 
gallons absolute alcohol, but varying ui) to, say, 7 gallons, depending 
on ])laee of cutting off top, rij)eiH».Hs of top, and vari(dy rif (*ane, tVc. It 
is not very safe to generalize too much for calcula1it>n, and it is bert(‘r 
to be on tlie conservative side and ealenlate on a rate of 4 to 5 gallons. 
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POWER-ALCX)HOL IN GREAT BRITAIN. 

In H report issued by the British Coiiuriittee whieh was appointed 
to investigate the question of alcohol as a fuel, the opinion is expressed 
that the time has come for action by the Government to insure close 
investigation of the questions of the production and utilization of 
alcohol for power and traction purposes. It is pointed out that there 
an^ in the British Empire vast .existing and prospective sources of 
alcohol. The re|K)rt proceeds: — * 

As the ])rice of alcoliol for power and iraciioti piirjmses . . . 

. , . must he such as to enable it to coin}>ote with petrol, it is 
essential that all restrictions concerning its manufacture, storage, 
transport, and distribution Should be removed so far as possibh^ 
consistent with safeguarding the revenue and preventing improper 
use, ‘and that cheap deuaturiiig should be facilitated. We rwom- 
mend that an organization should be established by the (iovernnient 
to initiate and su])ervise experimental and practical developmental 
work at liome and overseas, on the production and utilization of 

power-alcohol This organization should lx* }>cnnanerit, 

have at its disposal the funds necessary for its inv(\stigaii()ns, ami 
be in close relation with the various Governments of the Em- 
pire ’’ 

The report strongly emphasizes the fact that the powe.r-alcoliol 
industry cannot be left entirely to the chances of [)rivate (‘iiterpriw*. 
individual research, and the ordinary play of economics forces, and 
urges that serious consideration sltoiild be given to the qm^stion of Stale* 
action to educate the public concerning the merits of power-alcohol by 
demonstrations, lectures, exhibitions, and other appropriate means. It 
is claimed to be equally essential that the necessity of allowing fermen- 
tation and distillation to proewd simultaneously in the same building, 
and of permitting contiiinous distillation, should receive early con- 
sideration. 

The views expressed in the above report appear to be very similar 
to thf^ conclusions reached by the Special Committee on Alcohol Fuel 
ai^d Engines whieh W'as established by the Institute. This Ck>mmitlee 
issued a comprehensive report on the whole subject in December, 1917, 
and, among other things, recommended the Government to grant a bonus 
on power-alcohol. No action has, however, been taken by the Common- 
wealth Government to facilitate the production of power-alcohol. On 
the contrary, an Excise duty of Is. per gallon has been placed on 
methylated spirits. 


POWER-ALCOHOL IN AUSTRALIA. 

At the request of the Motor Traders’ Association of South Australia, 
the Tntjtitute arranged^for a demonstmtion to given in Adelaide on 
the 26th July last, of the practieability of running motor cars on 
Aleohel, wd of starting them from cold on ^ fuel Thirteen cars 
proVid for the purposes of the tests. No difficulty wai experiraeed 
ill iig running any of these ears, and in no ease did it take 
: ^ minutes to the neoe^ry adjustments. 



EDITOKIAL. 

ill u letter addressed to the Institute, the Motor Traders’ AssoeiatioJi 
stiitt' that the tests w(^i‘e entirely satisfactory and that they illustrated 
to a ninnher of motor traders and their meehanies that the InstdtuteV 
experimental work had reached a successful stage. The results also 
sho\V(*d that, in the event of tlie petrol sui)ply being evit oif at any time, 
(*ar8 could be run siiee(*ssfully on alcohol. Tln^ Assocdalion expressed 
tlie opinion that th(‘ successful stage to which the experimental work has 
Ikhui ]»rought by tlie Institute is bound, sooner or lat(*r, to prove of great 
vahu» to the (k)nimon wealth. 

'riie Institute has received requests from the Motor TradtTs’ Asso- 
ciations of New Soiitli Wales and Vietoria to give similar demonstrations 
in Sydney and Melhonrne. Arrangtnnents are now in hand for this 
U) 1m* done. 


INTERNATIONAL RESEARCH COUNCIL. 

Action in Australia. 

As a r(‘sult of nuv'tings lield in London and Paris towards tlie emd of 
lUiS, it was decided to establish an International Ki‘search (Council 
refiresentative of Allied and neutral nations to take the place of existing 
I iiteM'iiational (Vnumitte(‘s for work in various branches of sci(*nc(*. ll 
was d(*cided that the International Conncil shoulel he a federation of 
National K(‘search ('Ouneils. The chief function of tin* Int(‘nuitional 
<\nincil will be to estahlisli union.s for various hra!ic]n*s of science. Tw(» 
of tln*se havf* already been (‘stahlished -uin* for Astronomy, the other 
for (ii*ophysics- -and an International (^hemieal (Nnnicil is now in 
proci'.ss of formation. The chief functions of the National (’ouneils an* 
to appoint delegates to tlie special unions and to contrilmt<* to the work. 
Each of the self-governing Dominions is included in tin* scheme as if it 
wen* a sejiarate nation. 

In February last an invitation was K*nt by the Executive* Committee 
of the International Restnireh Council to the Koyal Society of New 
South Wales, asking it to take steps towards the formation of a National 
Uesearcdi Council for Australia. The Koyal Society of New^ South Wales 
accordingly convened a (Conference of representatives of tlie Koyal Socie- 
ties of each State of the Australasian Association for the Advancement of 
Science and of the Institute of Science and Industry. Professor Masson 
represented the Institute. The Conference was held in Sydney on the 21st 
August, and a provisional National Kesearch C’ouncil, consisting of 
31 naemheT8--*-^two members representing oacdi of fifteen main bTanches 
.of science and .an Honorary Secretary — was appointed. An Executive 
Committee of five members, all resident in Sydney, w^as also elected. 
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The following members fonn the Provisional Australian National 
Research Council, as representatives of the sciences attached to their 


names : — 

Mathematics 

Astronomy 

Physics. 

Chemistry 

Botany 

Zoology 

Geology 

Physiology 

Pathology 

Engineering 

Agriculture 

Veterinary 

Science 


f Professor H. 8. Carslaw, M.A., D.Sc., Sydney. 

\ Professor H. .1. Priehtly, M.A., Brisbane. 
i W. E. Cooke, M.A., F.K.A.8., Sydney. 

I tf. M. M.A.i D.Se., MeUx»urne. 

( Professor T U. Lyijk, M.A., D.Sc., E.U.S., MellMnirm*. 

\ Professor .). A. Pollock, l)..Sc., F.U.S., Sydney, 
p*rofes8or I). Orme Mashov, M.A., D.Se., F.K.S., Mel- 
bourm‘. 

/ Professor \. T. M. W'ilsmore, Perth, 
j .1. n. Maioex, F.K.S., Sydney. 

\ Professor T. (J. B. Osrokn, M.Se., Adelaide. 

I Professor W. A. Haswell, M.A., D.Se., F.U.S., Sydney. 
[ J*rofeasor \V, .T. Dakin, D.Se., Perth. 

.'Professor T. W. E. David, C.M.(J.. D.S.O., D.Se., 
Sydney. 

Pi‘‘>fc-^»^Dr K. W. Skkats, D.Se., F.C.S., \lell)ournt‘. 

I Professor W. A. Osborne, D.Se., M.B., B.Cli., M(*l}M»iirne. 
I Prof<‘ssor H. (J. I'iiapman, M.D., B.S., Sydney. 

( Pn»fessor Sir II. B. Ali.en, M.D., LEJ)., M(*llHMirn<-. 
t l*rofessor D. A. Wei.su, M.A., M.D., F.B.C.i*., Sydney. 

( J. A. (Ubson, Xewenstle. 

( Professtir W. Warren, M.I.C.K., LL.D., Sydney. 

( A. E. V. Ki(!11AKI>son, ^l.A., B.Se., IMellamnn*. 

\ Professor U. D. W.XTT, M.A., B.Se., Sydney. 

.Professor d. D. Stewart, B.V.Se., M.B.C.N’.S., Sydney, 
'professor il. A. Woodri’fe, .VI.P.CW'.S., M.ICC.S., Med* 
I hotirm\ 


I I H. A. Ur NT, F.U.Mei.S., Medlnmrne*. 

Meteorology \(}riffith Tavlor, D.Se., B.E., F.B.O.S.. ;Me‘|lK>urne. 

^ Professor Sir Baldwin SpKNrKR, >1.A., D.Se., Litt.l).. 
Anthropology F.K.S., Melhoiiriie. 

( C . IIedi.ey, Sydney. 


Geography 


I Sir Dottolah IMawson, B.E., D.Se., Adelaiele*. 
i Major E. L. Pi^jsse, B.Se., I^L.B., 'rasniatiia. 


/fonorarif t^vcrvtnrif : B. it. Camba<3E, J^.S., F.L.S., Sydney. 

The following nuunbors form the Exe*ciitive (knninitti^e: - 


JV(ift*sHor David (Cliairnian ) . 

J’rofe^ssor Pollck k. 

J^rofessor ( hapman. 

Mr. Maiden. 

( Mr. (*AMBACiE (tfeuiorary Seere^tary l. 

TIm^ Council which was at>t>oiiitcd was termed proviBional,’^ as it 
wasidedded tf) place the matter eventually. in the hands of theOotincil 
ol the Australasian Association for the Adyaucement of Science at its 
next dueeting at liobart in January, this A.ssociati 0 iv being the 

only body in Australia representative, of the whole Coniinpnwealth «nd 
0f all branches of science* / 

As regards finance, it was pointed put at the Conference that tl^e 
UiovenieTit was entirely a national ihatter, aiid that it should cleans 
1P^cci|[Ui»od as such* It was accordingly decldf^ to make an ap^>lieatibn 
IjjteA jgrant to the Prime Mittister, and, if necessary, to ai^ange for a 
to wait on hhn at a later date. ' > ’ * 
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It is somewhat remarkable that the first gift of books to the Library 
of the Institute should liave been made from England and not by an 
Australian. Mr. T. B. Lightfoot, London, has j)resented a number of 
volumes to the Institute, ineluding a series of bound numbers of Nature. 

Another gift to the Institute’s Library has been made by tiie Trustees 
of the Vietorian Public Library, who have presented a large number of 
duplicate scientific bulletins. 

The President of the British Board of Agriculture has appointed 
a d(^partmental coiumittei? to arrange for the testing, adaptation, and 
improvement of machines likely to j)rove of valiu* to agri(*ulture, to 
examine inventions and new devices, and to advise as to tlie further 
steps which should be taken to promote* the d(*v(‘loj)m(*nt of agricultural 
machinery. 

(consideration is being given to the pract icability of erecting a 
co-operative distillery in a Victorian potato-growing district, with the 
view of converting surplus ])otatoes into ])()wer al(‘oliol. The matter 
is in good hands. 


An Im[)erial Entomologieal C’onfer<‘iice will Ik* .li(*ld at J.ondon at 
an early date*, and the Institute has been asked to select a ('ouimon- 
wea I th n*pr<*sei 1 1 a t i vo. 

The (piestiou of the coiitiuuation of the subsidy of £500 p(‘r annum 
which the f\jmiiionw(*alth (iovernmeut contrilmtes to the International 
Institute of Agricultun* at Home has been referred to the ln8titut(\ 
which has strongly recommended that ihe grant Ik* eontinued. 
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Labour and Research. 

RESOLUTIONS OF THE AMERICAN FEDERATION OF lABOUR 
ON SCIENTIFIC RESEARCH. 

II EREAS, scientific research and the rcMdinieal 
application of results of i*esearch form a fuiida- 
mental basis ujm)!! which the development of our 
industries — manufacturing, agriculture, mining, 
and others must rest; and 

Whereas, the productivity of industry is greatly 
increased by the technical apidication of the results 
of scientific research in physics, chemistry, biology, 
and geology, in engineering and agriculture, and in 
the related scienc<\s; and the health and well-being, 
not only of the workers, but of the wdiole population as well, an* 
dei>endent upon advances in medicine and sanitation; so that th(‘- valm* 
of scientific advancement to the welfare of the nation is many tinnvs 
greater than the cost of the necessary research; and 

Whereas, the increased productivity of industry n^sulting from 
scientific research is a most potent factor in tin* ever-increasing struggle 
of the workers to raise their standards of living, and the importancf* of 
t/his factor must steadily increase since there is a limit beyond which 
the average standard of living of the whole po])ulation can not progress 
by the usual methods of readjustment, which limit can only be rais<‘d 
by research and the utilization of the results of reseandi in indnsny; 
and 

WJiereas, there are numerous imjmrtant and ])r(LSsing ])robh‘ms i>t 
administration and regulation now faced by Federal, State, ami local 
governments, the wist? solution of wdiich dtqxmds nj)oii scientifii* and 
technical research; and 

Whereas the war has brought home to all the nations engag(*d in it 
the overwhelming importance of science and technology to national 
welfare; whether in war or in peace, and not only is private initiative 
attempting to organize far-reacting research in these fields on a 
national scale, hut in several countries governmental participation and 
support of such undertakings are already active; therefore he it 

Resolved, by ihe American Federation of Labour in convention 
assembled, that a broad programme of scientific and technical research 
m of major imi>ortance to the national welfare and should he fostered 
in every way by the Federal (Jovemtnent, and that the activities jof the 
Oovonmieut itself in such research should he adequately and generously 
supported in order that the work may he greatly strengthened and 
ext^ded; and the Secretary of the Federation is instructed to transmit 
copies of this resolution to the President of the pnited States, to the 
; Pr^ident pro fampore of the Senate, and to the Speaker <ff the House 
‘.'O^.fepresentatives. ‘ ^ 




THE CONSEHVATION OF HEALTH. 


The Conservation of Health. 

J. H. L. CUMPSTON. MD., D.PJi • 

The spirit of seicMitifie iiupiirv is abroad to-(la3^ world, startled 

into realization by the demands of ])('o)des, intent on d(\stroying their 
neighbours, for vvea|)ons of greater and still greater ])reeision, has eonie 
to reeognise that reliable fuets in any field ean only be discovered by 
those j)atient and lal>orionsly aeeurate methods collect ively known as 
science*. 

Sci(*ntific investigation has at last attained its j)laee, at least in so 
far as that ])a7‘amonnt human impulse — the destruction of oth(‘r humans 
• -is con (*e rued. 

It can, how(*ver, hardly he hoped, that the human people, generally, 
will, within any r(‘asonahle time, heeonu^ endowed with that eharai^ter- 
Istie inluodtanee of the true scientist — tli(‘ faculty of prevision. 

Th(*se two great prineifde.s, aeiuirate investigation aC(*ordiiig to 
iu*c(‘pted scientific rules, and anticipatory j>rovision against imminent 
ill, form tin* foundation of ])r(‘vet»t i\ (‘ medicine, as it sliould h(‘. 

If pr<‘vi'Mtiv(‘ medicine has not (‘iitirely stjtisficsl tlies(‘ conditions, it 
may, at h‘asT, lx* cdaiimMl that considerable progress lias l)(‘(‘n made along 
tli(‘.s(* lines, and, mor<‘over, that tin* structure' now being built has bcH*n 
(annmeiiei'd on these* foundations. 

In tiny eliseussion of the* application of that brttne'li of sci(*nce known 
as Lh’e*venl ive^ Medicine* to Imlnstry, it is n(»ce*ssary to clear away eeu’tain 
pof)ultir mistakes, anel to d(*fine whtit [)reve‘ntive medicine* inelud(*s, and 
wliat r(*'nlts are jiossible. 

'JMk* pr<‘se*iit ge*neral ee)ne*e*ption of pnblie* he*alth is v(‘ry limiu‘d, and 
is re^strictexl tilinost emiirely to the <*x<*rcise* of “police* powe'rs ” by the 
State* in re*gard to matters of environment, /.c., such unclean conditions 
extenuial to the iiulivielnal as are pr(‘snme*d to (‘iicourtige* ill-ht*alth, and 
le) the* e'onlrol of persons founel te) Ik* tiif(‘CT(*d wit^li some iiifee*tious or 
contagious disi*ase. It is true that th(*r(* an* eeriain other matters 
which are now re*(*eiving some atte*ntion, e*.//.. the e'onlrol of midwives, 
and the medical inspection of school ediildre'n ; bin such im]>ortani 
matters as baby ediuics liave not yet be<*ii adopted as d(*finile‘ functions 
of State. 

The me)derii Healih Deparlmcni shoulel be* eimeerned with all matters 
wbicdi favorably or adversely affect the health and jdiysical welfare, of 
the people, and should be actively concerned with k(*(*ping jieople well, 
rat^hor than with keeping their back yards cl(‘an, or imj)risouing them 
in quarantine when an infectious disease occurs. Not that it is to be 
thought that these things are unnecessary. They will always be neces- 
sary, but they should take their place as, at tlie most, eipial to, and, 
better, as secondary in importaiioc to, the well-being of the individual. 

person’s life is mainly spent under two sets of conditions — 
the place whei’e he earns his livelihood, and the place where he eats, 
sleeps, and rests* 

• hipeclKW of ijiuaraiitine. 
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The iinJiYiduaVs health will depend mainly, apart from inherited 
conditions, upon the nature of his work, and the conditions under which 
it is performed, and on the conditions under which he lives domestically. 
The domestic conditions may be rendered hygienically desirable by 
education, and where that fails, by compulsion. 

The present remarks are concerned only with the conditions of 
daily work. 

Any wcll-<‘onceived scheme of preventive medicine, as applied to 
industries of any sort, must be directed to the primary objective — that 
of keojiing people in sound liealth. In order to accomplish this, it is 
necessary to know what conditions of ill-health exist amongst those who 
earn their living in any fonu of industry, what ailments are special 
to any form of industry, and what preventive jneasures may he applied 
to avett tlu^ onset of these ailments. 

If preventive medicine can be applied in such a way that the cause 
of any particular forai of ill-health can be discovered and reinov(jd, 
then industrial hygiene ” will have ceased to be a men* catchword, and 
will have begun to be a department of scion ee liaving a real value to the 
community. It can easily be shown that in many directions the study 
of disease has revealed a cause, the removal of which, without economic 
loss to the employer of labour, has removed a large amount of disease, 
suffering, and ilPhealth. 

An interesting example of partial success and partial failure in this 
respect is that of the ill-health producxMl by the inhalation of aeroi)lane 
dope.” In the earliest stages of the war, this “ dope ” contained a 
poison which gave rise to a toxic jaundice amongst those* engaged in its 
manipulation and manufacture. lu addition, numerous cases of less 
severe illness occurred. The manufacture of this particular ‘‘dope” 
was discontinued, and the characteristic illness at once ceased. The 
authorities have, however, not yet succeeded in discovering an entirely 
harmless dope,” those now in use producing headache, cough, and a 
serious anfieiriia. The precautionary measures in force have reduced this 
sickness to a minimum without entirely abolishing it. 

The very satisfactory results which have been attained in past years 
in preventing fibrosis of the lungs arising from dust irritation, in pre- 
venting lead poisoning, mercury poisoning, and phosphorous poisoning 
in the respective trades in which these risks occurred, are striking 
examples of the benefits derived from the application of the system of 
scientific medical research, combined with application of the knowledge 
so acquired. 

It must be realized, however, that, hitherto, efforts to protect the 
health of industrial workers have been mainly based on the need for 
investigating or removing admitted evils as tftiey arose^ rather than on 
the ketuai results of systematic inquiry and research. Increasing 
attention has certainly been devoted to Tecent years to the critical 
examination of certain '^dangerous trades,” but most trades not 
^ an the vast bulk of industriar disease does not find its 

p the so-called dangerous trades.” Yet there is considerable 
rates of sickness and mortality are materially affected bjr 



TIJK (X)NSERVATlOiNr OF HEALTIL 

Sickness due directly, or indirectly, to industrial occupation takes 
various fonns and degre(*s, from the passing lioadaclu* dm^ to eyestrain or 
impure air, to serious orpinic disease resultin^^ in death. The lungs, 
the heart, the dig(‘stive organs, the nervous system, the muscular system, 
each or all may be affected with results harmful both to industrial 
efficiency and out|)ut, and also to ])ersonaI health and expectation of 
lif(‘. Certain occupational conditions have to l)e seriously considered in 
this connexion. Examples are: — 

Excessively long hours of work. Faiiguo plays an irnjmrtant 
part in favouring the dc;velopnient or transmission of disease. 

T'ramj)ed or constrained altitudes or ]>(>stnres during work whicli 
prevent tlie healthy action of tin* lungs or lieart. 

]*rolonged or excessive muscular strain wliich may })rodnce 
ni]>tnre, varicose veins, or possibly arterial degtmerations. 

Machine aecidents. 

Working in nnv(*ntilated or insufficiently ventilated premises pre- 
disposes to di8<‘ase, and inlerf(n*es with individual eiKU'gy and 
j)hysical cyj)acity. The effect of contiimonsly working in a 
])oi luted atniosjdiere may be very serious. 

lmp(‘rfec| lighting, wh(‘ther natural or artificial, especially when 
coml)in<‘d with the use of material of certain colours, induces 
eye-strain, headache, or pennammt eye* (l(*f(*(‘tvS, 

Working with or in the presence of gases, vapours, jmisonons or 
other irritating sMibstances, may lead to direct poisoning. 

In I lie case of wonnm there art* special f(‘atures: — 

J )istiirlnuices of digestion due to unsuitable food, irregular and 
hurried meals, or to fatigue. 

Anaainla. 

Headache aud nervous exhaustion. 

MuHciilar jiains and weakness. 

J)erangeinenf of female physiological functions. 

It is unnecessary to extend this list further. There is obv^iously a 
wide scope for the investigation of the ])resence of, and the causes of, 
ill-health in every trade or profession. It is equally important, 
economioally, to the eoinniunity to determine whether the exco-^sively 
long hours worked by a doctor in general practice reduce his expectation 
of life, and dispose to the occurrence of ill-health, as it is to determine 
the extent of phthisis amongst miners, or of adenoids amongst school 
children. ^ In all of these things, the critical methods of exact scientific 
investigation nnist be apjfiied. There has been too pronounced a 
tendency to assert that certain results are due to certain causes, without 
endeavouring to establish the exact facts, 

Cleneral: statements of a loose kind have in the past done much harm, 
and careful s^rch for facts in relation to the actual prevalence of 
ill-health, the causes of such, and the appropriate remedies is urgently 
needed. 
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It is bejoiid question that tlie imiuediateixluty of the Ooinuionwealth 
at this time is production, and it is a wise policy which endeavours 
to insure that all the resources of science shall be apj)lied to industry, 
so that production may be raised to, and luaintained at, its hi|[?hest level. 

It is, however, much more inijmrtaiit that the human factor shall 
be carefully studied, that, in producing wealth, the worker shall not 
lose health. Better a healthy people than a wealthy peoj)le, if a choice* 
were necessary. And, as things stand to-day, there is not the study of 
the nation’s liealth that there^ might be; there is not the concerted 
scientific investigation of causes of ill-health and death that then* 
should be; and there is a magnificemt opportunity for a broad policy of 
the preservation of health along modern, well-established lilies. 


Hepburn Springs Radio-Active. 

An Interesting Discovery. 

The Hepburn Springs near Daylesford, in Victoria, have been proved 
to be radio-active. For many years these springs have enjoyed a 
considerable reputation for their curative qualities, so it s(‘em(»d not at 
all unlikely that one day they would be found to i)f)ss(^ss radio-a(*tivr 
powers, like the waters of Bath and Buxton, in England. 

Some evidence in this direction was recently obtained by means of 
radiograph tests carried out by Mr. James Macdonald, the nutnaging 
director, and Mr. Lees, the works manager, of }lei)l)urri Spa l^roprietary 
Limited. The question has now boon settled eonclusively by Professor 
Masson and Mr, (1. Ampt, who have proved by a standard electrical 
method that the gas evolved from the spring, and therefore necessarily 
the water which carries the gas in solution, is notably radio-active. 
They intend to carry out a more detailed investigation of the gas, tlie 
water, and the dissolved salts, but the results already obtained point 
without, doubt to the presence of jiiton in the gas and of radium in th<‘ 
' sources from which it comes. 

'^Hie belief in the curative value of mineral sj)riags is of untold 
antiquity; yot, till a few years ago, it was impossible to, offer a satisfac- 
toiy explanation of their actiom Among equally famous European 
springs, some ate hot and others cold, some contain much dissolved 
mineral matter and others relatively little. They differ , also in the 
chemical character of the salts which they carrv in solution; and, as a 
there is nothing in their quality. iOr qtiantity to suggest the possi- 
feility of such healing powers as the ivaters are generally credited with. 
Mdfeoyer^ there is evidence that waters prepared artificially to imitate 
composition of natural springs, as disclosed ^ by chemical 
i fall to reproduce their curative «dEects. Were the virtues of 
\ purely imaginary? ,;Was it all a matter of faith- 

healng? Had suffering humanity since eariie^ times be^ finding 
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hraltli in the imbibition of inordinate quantities of atpieous solutions 
of nothin/i? more potent than self -deeept ion ? It seemed liardly t)robable; 
yet, if not, the waters must surely contain something of so subtle a 
oharaeUn* as to es<rapo detoetion by ehemieal mean?. 

In the Avbolo history of seienec, there is no tal(‘ more wonderful 
than that of radio-activity. Less tlian a quarter of a century ago, 
absolutely nothing was kiiowir of it — the very word did not exist. To-day 
it is an indej)erident brarujh of natural science, with a great literature 
of its own, and with laboratories and skilled researches devot(‘(l entirely 
to its service. Uranium and thorium, among the older elements, wore 
found to possess hitherto unsuspeeted pow(‘rs; special means of detecting 
and measuring these powers were invented; by their aid new and power- 
fully radio-activ(^ elements — radium and etlnu’s — w'ere diseovc'red, their 
manifestations studied in detail, and a true tlu^ory of tlndr causation 
huilt up. And this in turn has thrown new light on tin* fnmlamcmtal 
question of the luiture of matter in general. 

'FIk^ physiologic'ul effec^ts of radiiuii and its gaseous emanation, known 
as niton, and th(‘ir uses as healing agents, are but a side-show from the 
point of view of the true radio-activist; l)iit to the ordinary mortal and 
to the medical profcvssion they form the most im]>ortant chapter of the 
story. It is a chaf)Un* as yet but partly written, and (containing sensa- 
tions and myst(*ri(‘s as yet unsolved. 

A f(‘vv years after the discovery of radium, Lord Hlythswood and 
II. S. Allen proved that the Bath springs, famous sim‘e Roman days, 
and also the wTll-knowri waters^of Buxton, have radio-active eharaeters 
which tiny ow<^ to minute tra(*es of radium and niton. I’he matter was 
more fully investigatcnl later by Sir William Ramsay and Irvine Masson *, 
and olh(.‘r exj)erimenters (‘xamined other famous s])rings in (Germany 
and els(Ovliere, and proved that tli(‘y also an* radio-aetive. Here, then, 
is tin* siis|)(uq(*(l subtle something, too miTnit<* for (c|i(*mi(*al (h'teetion, yet 
poti*nt <*nough to affect tln^ (*l(*eU*oseope, and ap|)an‘nlly also able* tf> 
infliienci* henefi(*ially that delicate, iiistniment. man. 
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Poisoning Prickly Pear. 

An Interesting Report. 

Bjr I. B. HENDERSON. FXC, and PROHPESSOR B. D. STEEIX. 

At the invitation of the management of the Cactus Estates Limited, 
Mr. J. B. Henderson (Chairman of the Queensland State (Com- 
mittee), and Professor B. I). Steele, a member of the same body, were 
asked by the Executive Committee to visit some of the stations where 
the company was 0])eratiiig, and forward a n^port. This was done, 
and the report is here appended:— 

Mr. HcnderHOii iiitur viewed the nianager, Mr. d. (S. (iregory, at the oHiet; of 
thft <'!actus Estates Limited, ( reek-street, Brisbane. Mr. On'gory stated tliat 
th<* company had alwmdoiu^d the attenij»t to clear the 100,000 acres at Diilacca, 
and no cliMiring was now htdng done there, as the cost would he about £7 jx r 
acre, and the land was not wortli it. 

lie stated that a eontraei had just btjen completed for clearing 12,ti00 ikti^s of 
lightly iiifested country at Noondoo Station, alMiiii 120 miles lieyond (loondi- 
wiiidi. The jH^ar had h(»en poisoned and burned off. A copy of a letter from the 
manager (if the Mooiidoo Station with reference to the work was Huhinitt*‘(i hy Mr. 
(Gregory, and is enclostnl herewiih.* 

Mr. (Gregory aim) stated that a contract was just about to he eonvpletiMl for 
clearing 100 acres of thickly infested pear country for £700 at TbnhercoHie 
Station, near Goondiwindi. It had all la'cm poisoned, and would probably be 
biirru'd off in about a fortnight. He submitted a copy of the contract, which is 
enclosed h t!rcw i tli. f 

Visit to UMBKitcorj.iE. 

On Wednesday, 25th Juin*, 1019, wc left for (bjondiwindi, and on Tliursday, 
2«th June, went over the work being done at Umlmrcollie Station. When we 
reached the station, the manager, Mr. I b^athcotc, accompanied us to the paddock, 
where the Ca(*.tus Estates foreman, Mr. Archibald, showed us what had l)e(?n 
done. 

Pear at UmhereolUe, — ^Ir. Heathcote stated that IJmhercollie Station has an 
area, of 50,000 acres, surrounded on three sides by dense pear. Of the station 
area, 37,000 acres lias been kept free from pear, and we were informed that it 
costs 4d. per acre per annum to keep it clear. There are three paddocks — one of 
1,700 acres, one of 10,000 acres, and one of 700 acrcis—covered with more or less 
dense pear. It is a 100-acre portion of the 700 a<ires paddock which is now being 
cleared for £700. 

Memon for Cleariiig, — ^Mr. Heathcote also stated that the 100 acres are l)eing 
cleared to give good aceesa to some p^manent water-holes. It is not proposed 
t6;<dear the other iiifested areas on the station, as the cost would Iw? much greater 
thah the value of the land. 

MiOrte of lOO-Acre We found the 100 ai^es block in a much less 

forward than we expected. Mr, Archibald stated that there were still about 
M and that it was nbt expeided that the burning-off would be 

report BbowN thst the i^t of oleaHnir. aikhWitir for wear abdf tear, ie Nllghtly over 7|d. 
f-rtcre. * 

t the cemiroct: hi foT Wi atw, and the (NMt of clearing £700, or £7 per am. 
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IJolatively few of the pear plants bad lh‘on kilh-d oiitrij^lit by tlie [loison S(» 
.IS to show no si^ns of jrrowih in any part of the jdant. 

Tin* |j:n*at Inilk of tlio plants Imd eonipletoly colhipsod, hut were hIiowIm” j^reen 
shoots pli'iitifully from many Ht^{*inentK; o:r4*en shoots wen* eojninou from the 

hiilli.” and scM'dlin^^s were sjirinj^iiifr up nrnon^ the drii'd or seini-dri(*d s(*^ments. 

A <*onsiderahh‘ uumlxM’ of ptnir plants were only sli^litly all’eeti*d hy the poison, 
the plant still staiidiu”: with merely tin* outside skin covered with a yellowish* 
corky layer. 'rh(*s«* plants had either not been sprayed or luily very lij^btly 
sprayed, or tin* poison bad been waslied olT by rain befori* it liad time to penetrate. 
In any case, tliey are V4‘ry much aliv4*., and the corky layer will largely protect 
them from further sprayin^^ 'lln* presence of those plants will render the task 
of burniiijLr oir a ditlicult om^. 

of ("Irtiririff. Aeeordiii^ to the eontracd, to “ kill by ]>oi.son and clear till* 
by lire* the pear " on tlie 100 acres is to eo.st £700. 

'Tin' lalaairers aiw beinjjif paid I Os. p('r week. 'Pbere liavi* been from six to 
tv'n men funployed for over two months in poiH4)niri;' work. 'riu*re are still 00 
acres to be poisotnal. and tlie Work of felling the .sernb and Imrnin^^-olV and 
clearinj*’ np odd j»ear lias still to be done. Jt is obvious tJiat tlie Cactus Kstates 
liiiiiiti>d is not ^ioin^jl to tiiaki* much protit on this contract. 

f^otirlusion. As the so-called (b*nse p<*ar in lliis jiaddock is not nearly so 
dens<‘ as in many other distriets, we an* coiivineed tliat poisoning, as carri(*d out 
by tli(‘ Cactus l’]stat«‘H 1/imitod, is inueh too costly to b<‘ considen*d as an 
economically possible means of eb'arin^i olV pi*ar of even medium density. 

St.xtkmk.nt ov TIIK (Ik.nkkai. Cwmi.K.M. 

‘The results of tln‘ visit wdiieb we liava* paid to Vmbereollie Station eonfirm 
ill a striking maiimu* the eiuiehisioris that we liad form(‘rly arrivt‘d at as members 
of iIk^ Hoard of AdViee oii Hriekly Pear Destruction, and we ctuisidt*!* that it 
will not be out of place to recapitnlHti* bri<*liy tliesi* conclusions. 

hi considering' the possibility of eradicating )irickly pear it is neci'ssary to 
classify tin* infested an*as into at least tliree elassi's, each of whicli presents its 
own definite piaiblems. 

'Hie first elass eonsists uf heavily ami moderately infested areas, mostly of 
p!>or aorieultnral but jyood ^razin*? value. This ^M*oup eonsisted a few* years 
a<;4) of areas each eeiiteriii/i^ uroinid a more or h*ss definite an‘a of infestation. 
Thesi* areas are iidw timdin*; towards eoaleseeiiee so as to threatiui the j^reat hulk 
of the jia.storal lands of the State. They now cover enormous areas. 

\N’e are definitely tif the opinion that it is impossible to treat this class of 

c.()untrv economically by ineans of }K>ison. I'liis conclusion is liased on the 
infurinatioti at our diapogal, and by the results of about Ib.flOO ])lot e.vperiinents 
carried out under the auspieea of the Board of Adviee on J^riekly Pt‘ar Destruc- 
tion in <t>iieen aland. We consider that settlement uiuhu' present conditions is 
powerless to <?ope with this class of country, wliicli will he cleared or controlliHl. 
if at all, only hy the discovery and utilisation of natural enemies of the pest. 

lliis method has already used wdth conspicuous success hy the introduc- 
tion of the Wild Cochineal Insect, vrhich has practically ^‘xteriniiiated a lar/ifc 

area of MonQcantha Unfortunately, this insect will not attack any tither 

variety of pest pear in QueimBlajid. 
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Pending? tho discovery of some enemy or enemies wliieh .shall destroy <»r 
lontrol tin* pear. <*very effort sljould be made to prevent tln^ further spread of 
the pest. This shtmld be attempted by thp eonibiiu»d use of s(*ttleraent and 
poison. 

Belts of pt‘Hr country, surroundinjaf each large area of inf<‘st#atioi\. should he 
carefully sehicted. Each of these belts should comprise land in such a condition 
of infestation that it can l»e economically cleared hy the iis<‘ of poison. Settlers 
should l>e established on these cleared belts, which will completely enclose the 
very heavily infested areas. These settlers should be granted a tiniure of the 
most favorable nature with the condition, which should be strictly enforced, that 
they must not permit the p(?ar to spread <m to their selections. Portions of 
the belts at ju’esont occupied by pastc»rali8t8 should be broiiglit under the same 
<!onditlon. 

2. 41ie st>eond class of pear country consists of infested areas of very large 
extent, containing more or less ftC4itt<‘red clumps of pear. 'Ilu'sc anras arc 
scattered, about the country in patches, and they surround the ht*avily itifcsttsl 
areas on all aides, joining up the centres of infestation already referr(‘d to, arnl 
tending hy the imu’eaaing density of the pear which they carry to spr(*ad the 
first class over the whole t»f the infested arc^u 

'Hiis class of country, which will be outside the protective belts suggcsttnl in 
the foregoing, can he chmred at a moderate C4)st by., the use* of suitabh* poison 
applied at the proper season, the dead j»r, seriously injured pear being subse 
<|uently destroyed by burning. 

It is probable that cost -of doing this will in some caws l»c higluT than tin' 
value of the cleared land, but notwitb stand lug this it should Ik* uiidcrtakcu as 
ii national problem, 

3. The third class consists, of very lightly infcst<*d areas situated on the 
extreme edg(» of the other two classes of infestation, and also scattered ar<His in 
process of development, where set^ds have been carried by birds and cattle. 

There is no dilticulty at all in clearing such country and in keeping ii 
cleared at a comparatively trivial cost hy the usj^ of suitable poist)U. The task 
r»f doing so dtx^s, however, call for constant attention on the part of the settler, 
and the duty of devoting this attention is one tliat should he junphatically ami 
repeatedly brought to his notice. 

It is to be noted in connexion with this problem that roads, reserves c»f land, 
and Crown property are in some districts left uncleared where the pear has 
otherwi^* been chaired. Hi is infested land remains a source of re-infestation for 
the whole district. It is essential in coiinexion with any plan for clearing any 
district that such roads, reserves, &c., should he cleared and kept <;lear at the 
stoe time as all <»ther infested land in the district. Unless this is done, a (|uit<‘ 
unnecessary expense is entailed on the surrounding land-holders, and the (h>« 1 
of keeping clear remains a jiermanently iMtcurriiig expensi* instead of being a 
quickly diminishing quantity. ^ 

Ilie problem of attempting to cope witl^ the prickly pear in Australia is one 
which will severely to the administrath^e an inaterial resoun?es of the com 
munity, and t^his fact should he <?le8riy stated and borne in mind by the Oovern- 
.niljttts 'Coneerhed. ' ■ ■ ' ' ^ ^ ^ ■ 
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j Now sit we close about the taper here, ' 

And call in question our necessities. ' 

^ Julius C/i-25ar. 

By F. M. GELLATLY, ULJD. 

OW that, tlu* liistilutu is suoking statutory ruuofijnitiou. it 
may not lx* out of ])liiup to survey tlu* of H(*i(*utifi(^ 

<‘ii(i(*avour that li(‘S Ixd'ort^ it. 'I'his field is (‘outiuent-wide. 
emhraeiiig <‘V(‘ry e!im<‘ from the torrid /.oU(» of the (iiilf of 
( \‘ir|)<‘nlaria to th(‘ cool tahhdauds of the Mouaro. It eovers 

• tlu^ dust-s\V(‘|)t d(*s(‘rts of tlu' e(*utre of Australia, as well as 
(the f(‘rtil(* and w(‘ll-vvatered lauds of rasmauia. It doe.s not sto|> at 
jthe surroiiudiug oeeau witli its w(‘alth of fish, its sjKmg(‘s, its |K‘arls; 

nor is it eonfimal to tlu* surfaee of the ( ’ommonwealrh to the (‘xeliisioii 
M)f what ]i(‘s und(‘rg:rouud’ rieh in m(*tals, in g(*ms, and ]dastie clays; nor 
ure th(* se(‘r<*ts of the air heyond the limits of its inquiry, what with its 
'bird and inse(*t lift*, and its more modern human flyers. It has regard 
to the infinitely great and tlu* infinitely small. Xo! Th(‘re is scarce a 
iphast* of human <*nd(‘avour in which it is not iut(*r(‘st(‘d, and which, 
,sooiu*r or later, will not couu* within the scoju* of its untiring research. 
I'riu^ work to lu*, done* is gr(*at, hut the rt*wards of success are still greater. 
i'Flu'sc* rewards will not he tlu* mere sr)rdid om‘s measured by salari(*s 
Jpaid or fe(*s earned, hut will he that mon^ solid satisfact if)n which is 
the invariabh* accomj)auim(*nt of a. national duty well done. 

I J^(*t us, at this junctun*, eschew generalities ami proce(*d more t(» 
'detail. There are some most important [)n)hlems fa(*ing Australia 
; to-day which can only he solved by patit'ut scientific res(*arch. Take 
1 some trite instances, for the bigger things have* h(*eii much discussed, 
1 1 hough little that is practical has been done. Tlu*re stands in the 

♦ for(*froiit the i)rickly pear metiace, oiu* that thr(*ateus to driven the 
‘ inhabitants of Queensland, and the northern ])orti()ns of New South 
. Wales, into the sea. It has already etiveloped 20, 000, 000 acr(*s, and is 
; estimated to be extending at the rat(^ of 1,000,000 acr(\s a y(*ar, or, say 
jo per cent, (k)nsider what this means! Those mathematically inclined 

may <^xert their ingenuity and tell us j)recisely liow long the })rickly 
pear, at its present rate of progress, will take* to infest tlu* whole coiiti* 
j neat at 5 per cent, increase per annum com])ounded. Remember the 
story of the grain of wheat on the chessboard doubled at each square. 
'J%e Persian potoiiitate had no mind for figures. He did not realize 
tliat his consent to rewarding his victorious genei’al hy doubling a grain 
at each square ^represeu ted more than the whole of the wealth of his 
Oriental domaiu. So with prickly pear. If nothing be done to stem 
‘its fateful advance, the 20,000,000 acres to-day given over to this pest 
will, in 14 years be 40,000,000; in 28 years, ’ 80,000,000 ; in 42 years, 
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160,000,000; in 56 years, 320,000,000; in 70 years, 640,000,000; in 
84 years, 1,280,000000; and in leas fhali a century, 2,560,000,000 acres. 
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figures are not so fanciful as they s(‘ctn. They convoy, (*ven to the 
niiiiiu aginative mind, what ])rickly [»oar, spreading at a juesent rate of 
1,000,000 'acres a year, nmy mean. What a task for a bi^ainy oritomo' 
legist, or ]>iologist, or chemist! Tin* other day, the Aliriister for Lands 
in Queensland remarked to tlie writer that the (lovernnlent of that 
State would willingly give any one a free grant of 1,000,000 aer(3s of 
pear huid if only the grantee would guarantee to clear it. What a prize I 

Now, take cattle Tick. 'Fhat ])est has caused millions sterling of 
loss to the cattle rais(u:s of this country. It is costing the Stat(‘ (lovorn- 
mcnts of New South Wales and Queensland scores of thousands each 
y(*ar, not to exterminate^ it, hut merely to ko'ep it from making further 
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encroachments. This problem is not peculiar to Australia. The 
Americans are facing it too. They are driving the tick back 
slowly but surely, at great expense, with the aid of an army of officials. 
They dip and quarantine, dip and quarantine, and so on slowdy and 
painfully Gleaning it up. There may be an easier and a cheaper way, if 
only we can find it. Here is a task for a biologist with a brain. 

Then again, there is the sheep-fiy and the nasal-fly, braxy in sheep, 
black disease, contagious abortion in cattle, as well as tuberculosis and 
all the other ills that stock are heir to* These afford ample scope for. 
the eRtomologist, the mierohioloi^st, and the rest. The denizens of 
the north and the west build their homes on piles, not, as is the ease 
amm-4 2«p 
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with the tree-dwellers of Papua, to keep out of reach of human foes, 
but to keep their houses free from the depredatious of the white ant, 
the acourge of sub-tropical and tropical lands. The scientist who 
discovers a way of combating this insect really effectively, and without 
entailing over much expense, will save hundreds of thousands sterling 
per annum. Here is a chance for the chemist ]) 08 sibly, or possibly the 
entomologist, or possibly for a combined effort from both. The borers 
that eat into the piles upon which our wharfs rest have still to be dealt, 
with at the hands of science. 

Quite another series of problems have peculiar application to the 
larger centres of population. The smoke nuisance, the dust trouble, 
if properly tackled and overcome, will materially reduce the daily 
labour of countless housewives, and add much to the general health and 
comfort of the community. Neither of these evils should be insolvabh*. 
The disposal of city garbage should be dealt with on more scientific 
lines, and greater use made of the by-products of its distillation. Tlie 
waste products of countless factories should be put to fuller and more 
systematic use. In the past, we have been prodigal of our resources. 
We can no longer afford that luxury. We burn coal by the million 
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tois each year, and allow 40 per cent, of its value to go uj) the fliu'. 
The dumps from our mines, and the slag from our furnaces, have still 
unknown riches to yield up. ^ The sands of the sea, the water of the ocean, 
can, at a price, be made to yield unseen gold; so can the modern alchemist 
transmute many seemingly worthless things into substantial banking 
accounts for the enterprising and the skilful. 

The sc^ur from the wool-wash is. rich in potash; the cominx>n sea- 
wed on the beaches contains iodine; the water hyacinth, potash; saw- 
dust from the timber mills, acetic acid, alcohol, and tar; straw can be 
converted into a valuable illuminant; the essential oils^of our bush 
plants into additions to the pharmacopceia, and so oh ad infinitum. The 
r^urces of the Commonwealth are well nigh inexhaustible, and will 
yield i^tola wealth to the scientidcally-trained mind; 

, 290 , 
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Or let U8 eoiisider that important work, the scientifie breeding of 
plants and animals. It has Ix^en nniversally aeeej)ted that he wJio makes 
two blades of grass grow where one grew before deserves well of mankind. 
Apply this prineiple to agriculture, and consider it in reference to the 
cultivation of wheat. Farrer has proved what may be accomplished by 
selection of wheat and scientific hybridization. He has added millions 
sterling to the valm‘ of the annual production of Australia. Ikii ho 
confined his efforts to wheat only. Wimt about maize, barley, oats, 
sugar cane, cotton? What about our native grasses? What about our 
orchard trees? .L(‘t any one wlio has visited the average onhard recall 
the poor trees he has semi. A j)oor vari(*ty of, say, orange takes just as 
mueli out of the soil as the best does, and requires just as miicli cultiva- 
tion. Vet its jiroduct may not be worth one-half or e\(‘u one-fourtli 



**IT HAS REGARD TO THE INFINITELY SMALL.” RUST IN WHEAT 
GREATLY MAGNIFIED. 

as much. So with stock-breeding. Our flocks and lierds are susceptible 
of immense improvement as soon as the benefits are fuHy r(HH)gnised. 
Consider what the sheep-breeders of Australia have already done; how 
they have added pounds per sheep to their average yield of wool. 
Wonders still remain to be accomplished right throughout the whole 
world of live-stoek. 

There is an entirely different set of problems, the solution of which 
cannot but bring credit to the Institute and l^nefit to tlie country. 
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Australia, on account of its isolation, gains and loses something com- 
pared with other countries. In war she cannot easily be attacked, her 
boundaries knowing no other frontier than the sea. On the other hand, 
if she is attacked and her sea-borne commerce is tem])orarily cut otf, she 
must be self-sufficient in order to be able to continue to fight. Her 
ships, her motor service, her aircraft, must have an ample supply of 
liquid fuel. To-day they are deixjndent upon petrol produced in 
America or Borneo. It rests with our scientists to discover a substi- 
tute — some raw material that will yield up industrial alcohol in an 
economical way. There are plenty of known raw materials, but most 
of them are too costly. The low temperature distillation of coal may 
be the solution of the problem, or it may be that the huge shale def)osits 
of the Wolgan Valley inay yet be the salvation of Australia. 



\Photo, hf! Q. Qui t , /i<irU'riofn(fint . 

TICKS LAYINC EGGS BY THE THOUSAND. 

** Dili •p«tt hu caused millions storSiif of loss to tlis cattls raisers ol this country.*' 

Industrial efficiency in a nation is largely dependent upon three or 
four cardinal factors — (1) well-trained workmen; (2) cheap fuel; 
(3) cheap and effective transport, and (4) organization. Take these* 
factors in order and consider what part the scientist can play in each. 
First there is the efficiency of the workman. This is contingent upon 
effective technical training; upon his health, which tests upon com- 
fortable housing and scientific sanitation ; upon his contentment, which 
depends upon his general surroundings, and upon his feeling that it is 
not a hopeless task for him to provide .»for a comfortable old age for 
liimiielf, and opportunities for Ins. offspring equal to those of the most 
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inflneiitinl in tlie land. Secondly, cdicap fuel goes to the root of all 
secondary, and some ])rimary, industries. This must he had at any 
(‘ost. Thirdly, cdiea]) and effective transport includes not only railroad 
and steam-ship carriage, but that no less iui[)ortant factor, transport 
by road. Scientific! road-making and maintenance is one of the most 
im])ortant desiderata in Australia to-da 3 \ Most of our roads an? 
execrable, wliicli throws a heavy and j>erpetual burden upon all industry. 
If the Institute could introduce ut>-to-dat(! methods of road-making 
itito tlie Commonwealtli, and do no more, it would more than justify 
its existence. Tlien tlieiH* is tlie remaining factor of organization. 
Tins is many sided. It connotes such matters as the proper 
selcf'lion of factory areas so as to si*(*ure (‘fheiemey in handling and 
(•.()nv(‘nienc(» to the workers. d'akc! the ])Osition to-day in Melhourm*. 
Australia\s first manufacturing cai>ital. Ihre the factori(\s are mixed 
np in r(!sidential areas, often far rennovt'd from the railway and wharfage 
accommodal ion ; often, also, far from the homes of the wro-kers. Thi.- 
kind of 1'o])sy-like growtli sj)ells eostly ])roductlon, and inability to 
(*om])ete on ecpial terms with more eliicient rivals. Then there is (piite 
another [>hase of organization, that inextricably connected with the word 
standardisation. An‘. maimfa(*tnn*rs to be asked to (*onsider every fa<l. 
(‘Very ])r(‘judi(*e, of a hundred and one consumers, or is Uiero to he soim- 
limit, and consecpiently some possibility of economy, in produ(*tion ^ 
Tlien, again, arc dozens of manufacturers going to continue to ]>roduce 
ac(*ording to scores of jnitterns, or are some' to bavi* a virtual mono])o]\ 
of some lines and others of other lines, thus still further aiding economy 
of production and ability to (*ompetc^ Standardisation is a weti])oii of 
great fineness, it can win where tin* cruder W(‘aj)on of the jiroTcrtive 
Tariff fails. Without standardisation as a condition ]>reccdeut no Tariff” 
wall (‘on Id have been built high enough to have made it possible for Aus- 
tralian manufacturers to roll tramway rails in Australia Avitli our 
j)r(‘sent pojnilation, and consecpiently limitc^d demand. There is anothco* 
side to standardisation. How long is the ( 'Omuionvvc'alth going to lx* 
content to he the dumping-ground of the rc^jc.vted goods of thc‘ world i 
Watelies that will not kcH‘[) time; thermometers that cannot onens c'xce])] 
hy ac'cident, accurately in(‘asure (he tenijau’ature; matc'hos that will not 
strike*; hoots that will not wear; and a thousand and one* tilings that 
are miu’c frauds may come into the (V>nnn on wealth to-day with impunily. 
One day sciemee will fix standards of (juallty as well as standards of 
8iz(3 and weight. It is a shame that our producers and mir maiuifac- 
turer.s arc* (‘ornpcdlc'd to compete against such obvious (h‘cepti<»ns, and 
that our eonsumers are not protected against such t rausparc‘nt fraud. 
Science must and can help. This will come Avithin the jirovince of 
Bureau of Standards. 

It would he impossible, even aati’c it desirable, to cov(*r the whoh^ 
field that lies before the scientific workers of the CommoiiAvealth. Their 
labours affect every home, every occupation, every aspiration. They 
go to the very root of our material progress, of our national well-being, 
and of onr racial security. Who ever had a greater task! 
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The Grape in Australia. 
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* * / often wonder what the vintners buy 
One half so precious as the goods they sell. 

OMAR. 


An Aid to Closer 
Settlement. 


Industry that Wants 
Encouraging. 


By JOHN DUCE. 

S lIEKE is, ])erhaps, no indu.stry for wiiich Australia is so 
peculiarly suited as the wiiic>iTiakinf>- industry, for whei’eas in 
Europe, owing to their nioist and uneertaiu summers, they 
can only produce a vintage wine about once in five years, 
our dry, rainless summers enable us to produce a perfect wine 
I every year. Australia should b(*, not only the Emj)ire’s 

Vineyard/’ but it should produce the €‘xport wines for the whole of 
the world. 

^To industry is so couducivc to close settlement, as the ‘‘ Wiin* 
Industry.'’ At a very eonservative estitnatc eviuy 8 or 10 across of 
Aviue-grapes should provide in vineyard, eellar, cooperage, transport, &e.. 
full ernpioymeiit for oue adult — in other words, should maintain one 
family. The annual value of all our Australian agricultural, pastoral, 
dairying, poultry, bee-fanning, forestry, fisheries, mining, and jnanu- 
faeturing industries, amounted in pre-war timo.s to only £195,000,000, 
and w^e are told that only by increased production can wo liope to meet 
the costs of the late war. Then why do wo not take scnnonsly in hand 
the Avitie industry. We are at present producing the comparatively 
insignificant quantity of about 6,()00,000 gallons per year, worth prob- 
ably about £1,000,000. Compare this Avith the — 

French AUiitage of . . . . 1,300,000,000 gallons, 

Italian vintage of . . . . 947,000,000 gallons, 

Spanish vintage of . . . . 520,000,000 gallons, 

and consider that the French Auntage alone, at an average price of 2s, 
per gallon, represents an animal value of £130,000,000 — just about tAvo- 
rhirds the value of crorything that is produced in Australia. It is also 
estimated that about 25 per cent, of the French |K)pulation live either 
directly or indirectly upon the wine industry, and where can one find 
a braver, healthier, more prosperous, more contented, or more sober 
people than the French? 

Centuries of experience and keen competition have taught European 
vignerons that certain classes of vines produced their best results in 
certain districts, and it has coiiseqnehtly been many generations since 
any attempt has been made in any one of those districts to make more 
than the one variety of export wines for which it has proyed itself to 
be especially suited, and we find, upon reference to the map of Europe, 
that the Sherry district is situated about^ N. lat., the Port district 
about 41^, the Burgundy district abouf 45"^, the Claret district about 
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and the Hock district about These 14 degrees of N. latitude, 

although tempered to some (*xtent by altitude and proximity to the coast, 
embrace considerable differences of climatic conditions, differences which 
experience has proved to be necessary in Europe to the ])roduction of 
the different varieties of wine. A similar range of climatic conditions 
can be fonnd in Australia, but tlie absence of any large businesses to 
undertaken the purchase and distribution of Australian wines lias com- 
pelled Australian vignerons to be tlieir own wine merchants, and to 
attempt to make almost every variety of wine in the same vineyards — the 
larger and older-established makers nuu-idy erring, in this resjiect, upon 
a more colossal scale than the smaller makers; and it speaks volumes 
for the suitability of our elimatie conditions tbai, the averag(‘ result is 
anything liken so satisfactory as it is. It is almost certain that in none' 
of the European, wine countries Avould similar practic(‘s be attende^l 
witli even approximate remits. 

• Tlie writei* wenll reimmibcrs an attemipt by the emimoit firm of wine- 
jiiakers, Messrs. ({. G. Sandeman, Sons and (hjinpany, of Ojiorto, Xerez, 
and Honb'aux, in the early seventies, to establish a claret vineyard in 
tli(‘ Tarragona district «)f Spain, and a bock vineyard in llie Xerez 
district of Sjialii, witli exactly similar results in each cas(‘. Tlun warmer 
(‘ondiiions nmh'r wliiedi the viiu^s wiu’e grown tlian those’ nnder which 
the’V [U'oduced tludr typical results, cause'd the grapens to ]>ro(luce more 
sugar, and this e'xe’ess of sugar appearenl ti> be ])rodur*e’el at the' e'xpense* 
of all ihc flneu* jiropeuMics of the graj)en; for, wliilst the 7’osulting wine»s 
were^ free' from ilie tliiiimnss and acieliry of a cliea]> Erench ednret in the 
■one case and a cheap (Jerman bock in the other case, they neve'r developed 
any eliarae’te’r, and there was a. lieadaedie' in e^very bottle. 'I'bo claret 
was sold as Valpierre,’^ and the book as “ Bueellas,” both at very low 
prices, but tliey were withdrawn from the market after two or three* 
years’ nnsnceessful attempts to jiopularize them. It is probable that 
the’Se^ failnrc’s are wortli taking into consideration in planting vineyard^ 
in Australia for export wiiu's. When the writer left the Old Country, 
about 2fi years ago, Ausjraliau burgundies, in spite of extemsive^, adver- 
tising, we’ve ’v(*ry ihr from }>opular, and those who used them were 
frequently chaffeMl by their friends for drinking thein on patriotic 
grounds, and not because of a real preference for tlicin. A Avine that 
is too heavy for a claret, or too light for a port, does not nec(\ssarily 
become a burgundy. We can produce in Australia every type of wine 
that can be produced in Europe, and we can jiroduec each type of an 
infinitely higher average quality; but tin'. European experience that 
results in growing each diffei'cnt typo under different climatic conditions 
is entitled to our very respectful consideration. The wine trade in 
England would much more readily undertake the distribution of types 
of wine to which the consumers W’ere accustomed, oven if their distri- 
bution was hampered by a compulsory alteration in their nomenclature. 
Some such alteration will probably be enforced as a question of inter- 
national policy, although nothing is, perhaps, more certain than that 
the different types are due to varieties of grape and climatic conditions, 
rather than to soil or territorial conditions. There is a concession in the 
duty in favour of Colonial wines entering Great Britain of 6d. per 
gallon upon wines under 20°; and of Is. per gallon upon wines over 
.26° and under 42°. This concession might well be made more liberal, 
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having regard to the extra c^ost of freight, casks, &c. ; but the better 
average qualities of Australian than of European wines should render 
any preferential treatment at all quite unnecessary. In addition to the 
English market, there is a demand in some of the Eastern markets for 
about 40,000,000 gallons of wine per annum. This has, hitherto, been 
principally supplied from Europe, but Australian wines have becji 
successfully introduced into these markets, and if our stocks were equal 
to it, doubtless the whole of this trade might be captured by Australia. 
Even the local demand is almost in excess of present supplies. All 
makers apjx^ar to be short of stocks, and to have more business offering 
than they <?an accept. A certain amount of development of the industry 
is assured to enable the increased and increasing local demand to be 
met, but this will be a mere parochial movinnent. If an ad(Mpiat(‘ 
national attempt is to be made to put the industry in a position to 
compete for all the trade that it could capture, a Federal guarantee may 
be necessary that no interference by prohibition shall take ])lace without 
ample cokipensation. This would probably give such an iin [ictus to 
the industry that the only difficulty would [irobably he tliat of securing 
sufficient suitable labour; that difficulty would, however, speedily riglit 
itself, and at no distant date the wine industiy should, and [irobably 
would, be the most important single industry in Australia. 


The important requisites for industriel research are often 
unconsidered by manufacturers, who. in endeavouring to select a 
research chemist, are likely to regard every chemist as a qualified 
scientific scout. The supply of men capable of working at high 
efficiency as investigators is well below the demand; and chemists 
having the requisites sind spirit of the researcher are indeed 
difficult to find by ones experienced in the direction of research. 
All research professors know that the finding of a skilled private 
assistant -one who possesses not only originality, hut also sound 
judgment and intellectual honesty - is not easy, because it frequently 
involves the gift of prophecy on the part of the searcher. It has 
been truly said that the ** seeds of great discoveries are constantly 
floating around us, but they only take roet in minds well 
prepared to receive them.’’ 

- RAYMOND F. BACON, 

** The AiaHuftrstor ei Isdottrisl Itetesrch Lsboretoriei.*’ 
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THE MlCROSCOrE. 

The Microscope. 

The Handmaid of Research. 

By EWEN MACKINNON, B.A., B.Sc. 

To the lay mind, nmiequainted with tlio niieroscoix* and its revela- 
tions, the beautiful objects sc^eii through it are ever a source of wonder 
and delight. 

If shown a slide consisting of a thin transparent slice of rock, or 
a group of some 40 or 50 diatoms symmdrically arranged, or a section 
of a leaf or stem stained in two colours, say, purple and pink, or a 
slide containing many hundreds of tiny bacteria, also stained, they soon 
grow very much interested, and begin to ply many questions, such as, 
iloAv an^ )}i(‘S<* tiny things put on the slide and How do you colour 
tiieni '^’' I well remember a })Opular lecturer on ^atun- Study k(^eping 
a s<'l of slides which he called his Oh my!” set. Tlnw were sections of 
various ])arls of plants, such as the stem, root, leaf, tiow(‘r, seed, &c., 
hrillianlly stained in two colours, and showing designs like lovely lace, 
or d’oyleys, or stencil vvmrk; and wlnm setm for the. first tiirn* usually 
called forth the above exelaination. JIenc(‘ the naim^ of his set. If 
ilieir curiosity is further wh(*tted with a slide showing the hairy leg of 
a fiy. sj)ider, or tiek, witli the various terminal arrangements, either 
pads or hooks; then with om' of the woiuhu'ful ])n‘athing apparatus of 
ins(‘cts, (‘Specially well dcn’eloped in the tongue of a blowfly; followed 
hy a. slide of the liuman flea and tin' dog fl(‘a (both plague carriers) 
each of whi(di 1ms a i>air of eyes; them a blind fl('n which has a d(*nse 
(xdlar on the hack of its n(»(*k lik(' a lady’s curv(‘d hair (*omb; they are 
usually ready to listen to som<^ explanation of their many qvu'stions, 
viz., ‘MTow was the microscope' found out?” What are the various 
j)arts?” What is tlnfir use?” and finally end up wllh, ‘‘ What next 
will be dis(*over('d wdth it?” I will, therefore, c'udeavour to give an 
answer to these qiu^stions, and show at a future tinn* whai claims the 
mi(vros(a;)pe lias to the title “Handmaid of Ih'search.” 

To answer tlie questions of. What is the mici-oscope, and what are its 
various jiarts and their speedal uses? I shall take you away from the 
])r(\s(‘nt wonderful achievement of the most up-to-date instrument and 
go back hundreds of years to tlie middle ages. 

You probably know the story of the discovi'iy of glass. Ph*om this 
early glass the first sjjoctaclos Avere made in 1285 by a Florentine 
named Aimiti, wlio ktqtt the secret for profit, and it was only brought 
to light after his death. Roger Bacon, in his work OiJus Majus, 
states tliat (Ihuuent lY, could show him many niarvtdlous things, and 
amongst others the crystal lens. However, other spectacle makers 
flourished in the succeeding three or four centuries, and greatly im})roved 
their wares. These spectacles were used to assist ordinary sight, and 
were bi-couvex glass lenses. It was this type of lens that was known 
in amnent times as the microscope. We now call it a simple lens or 
hand lens, a magnifying glass — well exemplified in a reading glass, a 
pocket magnifier, and many lens in eyeglasses and spectacles. I’ollowing 
on the invention of the simple microscope came the discovery of the 
telescope by that great man Galileo, who not only made his owji tele- 
scope, but made many fine observations with it. 
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The early lenses were not of very great magnifying i^ower, and 
Leeuwenhoek (1632-1723) appears to he the first to succeed in grinding 
and polishing lenses of such short focus and perfect figure as to render 
the simple microscope he made much better than any other instrument 
then known. These lenses he mounted between two plates, and to the 
plates he fastened a needle, with the object to be examined at the point 
of it, and in the focus of the lens. In the case of liquid, he placed a 
drop on a fine little plate of talc. Each instrument was complete with 
its own lens and object, and he bequeathed many of them to the Royal 



MIXED DIATOMS. THE SKELETONS OF TINY ANIMALS, MILUONS BEING 
FOUND IN DUTOMACEOUS EARTH. 

StvMty Timtt Natural Six#. 

Society, London. He must have been gifted with rare powers of obser- 
vation, for with these simple magnifying glasses he discovered the active 
principle (theine or caffeine) of tea and coffee, and described the 
cellular structure of the coffee berry, and mentioned the oil drops. In 
vinegar he noticed that there were often minute eels,’^ which he 
described and figured. Thus Leeuwenhoek may be given the honour of 
having made the first microscope examination of food substances. 

Two other great workers at that time were (1) Dr. Hy, Power, who 
published some microscopic observationiS bn sand, sugar, salt, vin^ar eels, 
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mites in oatmeal, &e. ; (2) Dr. Kobert Hooke, who sliaped the smallest 
of his louses from small f^lass globules made by fusing the ends of 
threads of spun glass. He published his Micrographia Jllustrata in 
1625, in the rhilosophical Tramaclions, deseribing his invention of 
magnifying glassovS of immense ])ower. 

Such sim})le lenses as Ijeeiiwenhoek and Hooke mad(‘ are now exem- 
plified by tlie poeket lens or hand magnifier, imc] the magnifying or 
reading glass. 1'h(>y ])ro(hic(» an enlarged m*e(*t image of an object 



PROBOSCIS OF BLOWFLY. SHOWING SPIRACLES FOR AIR SUPPLY. 

Fifty Tim«* Natural Sue. 

that is placed between the principal focus and the lens, appearing 
further removed from the lens than the object itself. These lenses, 
when used as burning glasses, focus the rays of the sun to a central 
point called the principal focus, and in such simple lenses the length 
from the optical centre to the focus can be readily measured. (The 
optical centre in this case is midway between the two cun^ed faces. 
When the lens is very thick, or where several lenses are combined together, 

299 




e^CMEKCK ANJJ INDUSTRY. 


it is not possible to measur(3 this focal length with any degree of accuracy 
except ill the optical workshop by optical ineaus.) The rays of light 
from the object, on passing through the kms, are refracted or changed 
in direction, and meet at the focus of the lens; beyond which they diverge^ 
again where they meet the eye. The image is seen in the direction from 
which the rays entering the eye appear to coiiverge. 

This is true with one kind of glass for rays of the same colour only. 
As light consists of rays of many different wave lengths, a ray of wdiile 
liglit is not only refracted, but each wave length is refract ( m 1 to a 
different extent, the short waves blue) will cross the axis nearer 

to the lens than the longer wave lengths (e.g,, red), and there will 



PORTION OF PROBOSCIS OF BtQWFLY. tSw toxmiosl portion of Mock on otkor page.) 

Still further mafiufi«d--alhottk 620 timet. Shows spiral thSoksnint of hreothinf tubrs. 
and the minute hairs that cover the wWe surface. 

result a superposition of coloured images, none of which are perfectly 
distinet. This defect, namely, that light of different colours is refracted 
to different extents^ is called chromatic aberration. The amount to 
v^ich the colours are separated is known as the Dispersion. The power 
of dispersion varies in different kinds of glass according to their com- 
position, and it does not follow that the dispersion produced by two kinds 
will be in the same ratio as the refraction caused by them. Two fksses 



THE MICROSCOPE. 

vnn be seleeled, wliieh may liave the Biimo refraethm, but ditferciit 
disi)ersion, and vice verm, Jt is just tills ])roj)erty that makes it 
])()ssib]e to eoinbino two or more lenses io^i:olher to eounteraet this 
dofeet, wlii(*h is eharaeteristic of all simiih* lenses. Wo shall refer to 
this again, hut let us diseuss another inherent defeet of the simjile lens, 
'riiis is known as spherical aherrailon, and is dm* to the use of spherical 
surfae(\s for hmses, as these are th(» only on(‘s that: can bc^ ground 
accurately. It may be d(‘scribed as the inability of a lens to convey 
the rays passing tlirough the margins to a focus at the same distance 
from the lens as tin* (central rays. A ray passing direct through the 
renin* is brouglit to a focus at a greater distance than a ])arallcl ray 
passing through near the edge. Jlencc*, if the sun is focussed on a 
screen by a single lens, tliere is no single bright ])oint of light produced 
as an images, Imt a series of discs of light. This can always be reduccui 
in a singhi lens by using a “stop’' which cuts out the more marginal 
rays. Oiu* can readily prove this hv cutting a circh* of thick brown ]>aj>(‘r 
lo fit just inside the rim of a nanling glass, and tlien cutting a central 
iiole in tlie pajier, amounting to, say, lialf or less than the whole 
diani(‘ter, and observing some print ihrongh the glass, with and withonl 
th(* stoj). By keeping the eye and the [)rint fixed, and alternatcdy iisi)ig 
the (‘(‘litre* of tlic. glass, through the aperture in the i^ajKT, and then 
‘•ov(‘ri]ig the eeiitre over with the piece cut out and looking through the* 
edg(‘s only, this difference in focus will be r(‘ti(lily s(‘en by litiving to 
iiioV(‘ the h*ns to bring the print into foeits th?*ongh the Jiiargin. 

A’ow, a bi>convex h‘ns will ftanis liglit to a fixail })oin!, and so also 
will a l<‘ns known as a j)lano-(*onv(‘x, l.c,, conv(‘x om^ side and fiat on 
tin* other. Lenses are also made hl-eoncave, /.c., eoneave* both sichvs. 
conse(|ii(mtly thinnest at the e(*ntr<* jind thi(*k(‘st througli the (*dg('s. 
rh(*S(‘ lenses, instead of bringing ])arallel rays of light to a foens, will 
inak(‘ the rays diverge. A. similar result is obtained by a ])lano-concav(‘ 
lens. It is now jiossible to combine ditT(M*en1 kinds of glasscis, and 
different shaped lenses, in such numerous ways as to (*ouut('ract the 
chromatic and spherical aberrations to a very large ext(‘nt. 

Jt was only about 150 years ago that anything ('X(*e))l crown glass 
was available to tJie lens maker. Optie.al glas.s is only about that 
niimht*!* of years old. A new type was introduced in dint glass, having 
u greater refraction and still greater dis])ersiou than the old (‘rown glass. 
It was made from light to heavy, and in the majority of lenses to-day 
these erown and flint gla.sses are to be found. 

It is now a I’.oniinon practice to make eompound lenses of a convex 
lens of (*rown glass (-f- lens) and a concave lens of flint glass ( — lens), 
Avhicdi are achromatic, on account of the large correction of the chromatic 
aberration. 

Two colours are made to come to the same focal point. These are 
usually, for ordinary visual work, a ])aTt of the red orange spectrum, 
and a part of the green ish-hliie region. For photographic work it is 
the yellow and blue rays. 

As long ago as 1762, Euler began a discussion on the theory of the 
achromatic inicrosoope. In 1811 Fraunhofer made achromatic 
doublets, and by 1828 there were microscopes with high powers of four 
doublets vserewed together, and capable of magnifying up to 1,200 time.s. 
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Further improvements were brought about by a combination of forces 
in Geruiany. New substances were used in glass-making at Schott’s 
glassworks; and, from calculations by E. Abbe, the firm of Zeiss i)ro- 
duced the apochromatic objective in 1886, the most perfect type of 
objective yet made from the new «Tena optical glass, in conjunction with 
minerals of special optical qualities like fluorite. 

In these the correction is so made that three colours are (‘ombined 
in the one focus, and spherical aberration is removed for two colours. 
Some of these apochromatics have as many as twelve lenses, and are 
consequently very expensive. The orange and green may bo combined, 
and the combined result made to agree with tlu‘ violet. 

Even in these objectives there is a slight difference in the size of the 
red apd blue images — the red being smaller. This is controlled by a 
special , eye-piece to go with them, in which the red image is Tnagnified 
more than the blue, and so (compensation effected. 

The objective is the most essential part of the mi(*rosco])e, and is 
used to produce a real magnified image. The difference from the simple 
microscope is due to the difference in silnation of the object looked at 
and the focus. In the simple lens, the ohje(*t is nearer the lens than th(‘ 
focus. If it is put further aw^ay thaii the focal length, we shall also 
get an inverted image. In the objective, the focus of the wboh^ 
is greater than that of the front system, hen(»o the object is at a distiim*e 
from the front system greater than its focal length at the fotnis of 
the whohi system), and lienee a real inverted image. By tlu‘ use of an 
eye-piece of simple construction the diverging rays from the objec^tive 
fonning the image must be collected togctliei so that they may outer 
the eye. Hence the commonest type of eye-])iece, known as tlie llny- 
gonian consists of two ])la no-eon v(^x lenses mounted tog(‘thor, their flat 
faces uppermost, the low^er one acting like a simple reading glass, and 
collecting the diverging rays from the object image by being placed a 
little nearer the objective than the plane in which the image is formed, 
and the eye lens being iimd to observe and magnify the image. This 
permits results wliicdi arc impossible with the simple microscope. The 
real image can be photographed, can be measured, and can be jjhysically 
altered by polarization, by spectrum analysis of the light employed by 
absorbing layers, &c. 

The two systems of lenses — objective and eye-piece — are mounted at 
the ends of telescopic tubes (— the body), which should be capable of 
alteration by rack and pinion ivork. The body is fastened by a limb 
to the head of a pillar, resting on a solid foot, eithc^r a horseshoe mass 
or a tripod stand. At the junction of the pillar and limb, at right angles, 
is fastened the stage, usually fitted below with what are sub-stage fittings 
to hold a third optical part known as the condenser; and below that a 
mirror, plain one side and concave the other, used for reflecting the 
light to the condenser, which focusses it on the object to he examined, 
if that is to be done by the use of transmitted light. 

Taking the normal visual distance as 10 inches, a lens that has a 
focal length of 1 inch will increase the angle of vision 10 times, and we 
say that the lens magnifies 10 times or 3.0 diameters (written for short, 
X 10). Similarly a lens with a focal length of *f* X 60, and a 
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1-12" = X 120. This ia called the initial magnification in microscope 
objectives. Tlio eyt^-pieces are magnifying glasses, and magnify the 
enlarged image formed by the objective. Eye-pieces generally magnify 
from 2 to 12 times. Though higher than this are made, they are not 
recommended, excci)t the ty)x^ known as compensating oculars. The 
amount of magnification nsed in most work does not exceed 1,500 times, 
such as can be obtained by a 1-12" or 1-16" focus objective, called an 
oil-immersion objective (becaiuse the eud of tJic lens dips into cedarwood 
oil, which fills nj) the space between the lens and the object under 
observation), with a X 10 or X 12 eye-piece. Higher magnification 
with more detail may he obtained by using the best corrected objectives 
( apocliromatic) with compensating oculars. The eye, however, limits 
the amount of detail tiiat can he observed, and very high magnifications 
do not increase the amount of detail, but makes it larger only. l"he 
magnifications given are only ap])roximate, bowover, as diiferent makers 
select different visual distances, and cons<jqiiently different tube lengths 
for th(‘ir microscopes. These vary from 160 mm. (8 inches) to 250 mm. 
(10 inelies), and when using any ])articular make, the length of tube 
extension sliould provide for the exact tube length recoin iikmi ( led by the 
maker, or his lenses will not give their best results. 

The unit of measurement in microscopy is the micron, rej)roseiitcd 
by the (iiwk letter Mu - - //. Tliis is (*(jual to .001 of a milliinetre, or 
1,000 /< 1 rum. Since a mm. = 1-25 part of an inch, a micron 

==■ 1-25,000 of an inch. The smallest bacteria that are visibhi witli the 
ordinary m(‘thod of cxaniiiiatiou are about .12 n or I of a micron in 
size (c.y., the Infineiiza ba(ullus), ?.c., about 1-200,000 of an inch long. 
ObjcH'ts smaller than this hav<^ to be examined by spcMual a}>paratus 
and spc*cial methods of illumination. Most micros(‘opi(» work, liowever, 
excejit bacteriology and kindrcHl work on otluw parasite's, is performed 
witli magnifications not gn'ater than 600 times an amount obtainable with 
objectives )iot great(*r than J" focus, ami using an (\vc-piece magnifying 
not more than 10 times. 


There are many reaftons why agricultural reHearch should 
form a prominent feature of the activities of the Commonwealth 
of Australia* Its ultimate aim is to increase the productivity 
of the oountry, and it would he impossible to exaggerate the 
importance of that at the present juncture ; for, when the war 
clouds have passed away, when men have beaten their tanks 
into tractors and their bayonets into hinder-blades (to modern- 
ise a scriptural quotation)* and peace once more comes to this 
troubled world, there will be a huge hill to pay, and that bill 
can only be paid as the result of increased— and greatly 
increased — production. 

-Professor/?. D. WATT, 




SCIENCE AND INDUSTRY. 


Wheat, Weevils and Bulk-Handling. 

By PROFESSOR W. A. HASWELL. 

0 INCE the Federal and State Governments have decided on the 
adoption of the method of bulk-handling in relation to wheat, 
the problem of dealing with destructive insects in the stored 
grain has assumed a new aspect. 

In the period 1916 to 1919, the problem which had to be dealt with 
was how best to combat the attacks of weevils on the vast stocks ot 
bagged wheat destined, owing to war conditions, to remain stored in this 
country for a long period until sufficient shipping could be jirovided to 
relieve the congestion. 

When the conditions prevailing in the wheat stacks and storage sheds 
were examined, and the published results of various investigators of tin* 
wheat weevils and their life-history wore studied, it bei^ame evident 
that, iti order to get at the root of tin* evil, what had chiefly to Ik‘ aimed 
at was the ])rotectiori of the wheat from the access of moisture from any 
source during transit and storage. 

Weevils are incapable of attacking wheat of a certain standard of 
dryness. The hardness wliich is involved in tli(‘ piTsioice of a seanly 
percentage of moisture in the substance of the grain, bafiles tin' niatun* 
female wo<n*il in its endeavour to pierce it in order to provide lodgment 
and food for its eggs and larvjc; and no active multiplication of tin* 
pest can take place under sindi conditions. The pereemtage of moisturi' 
in the grain necessary for the rapid increase of the weevils is a ndatively 
high one — about 10 2>er cent, of water is necessary. Freshly luirvested 
wlieat rarely contains nearly as much moisture as this, and before the 
conditions necessary for the active multiplication of weevils in it can 
be established, the additional water must reach it iu some way at sonu' 
stage during its traiisjmrt or storage. This may be brouglit about by 
the carriage in open waggons or railway trucks without tarpaulins 
during rainy weather; or the wetting may result from defects iu the 
method of storage. To the lattoji^set of causes was due a large part of 
tile damage done hy insect agency to the JTew South Wales wheat of 
1915-16, stored ^ Darling Harbo;i^r aiid White Bay; and that of 1916-17 
stored later at Enfield. The ^acks were roofed oyer with sheets of 
galvanized iron, supx)orted on battens which ranted directly on the built- 
up stack of wheat bags. In consequence of the direct dependence of 
the roof on the stack, when any subsidence of the latter occurred owing 
to the depredations of mice, or any other agency, the roof collapsed to 
a greater or less extent, and in the event of rain falling, the wheat 
might get a thorough wetting. Moreover, the slope of the roof was 
often insufficient, and the overlap of the galvanizett-iron sheets inade- 
quate; while the hessian walls in close proximity to the sides of the 
stack, did not provide sufficient protection against heavy rains accom- 
panied by high winds. " ^ 


(*) Thia applies to the jrrain weevHt pi*oper (Caletrutm 'wanaria atul C. orym)^ which In Auetmli* 
are by far the most destructive it>»o(jte wcnrritiy -in stored gfrain, rbe irraitt-horer XBhkopttiM 
flourishes in drj' grain. 
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Jllvoii, ]io\v(‘V(‘i% it ])roi(‘f*tioJi iroin ruin — jjnd from ground (lnrn|)—* 
worn thoroughly insuiMMl, it would not mwssnrily follow tlmt inroads 
of weevils would not tak(^ jihnte. There is evid(m('(‘ to show — though 
th(^ snhj(‘(*t has not y(‘t been satisfarMorily worked out --that at least 
during e(u*tain stages in tin* maturing^ of tin* wh(‘at grain, or during 
tin* dormant^ condition which follows when the grain he(a)nn*s ready 
for tlie first j>has<‘ of active growth known as germination, it hecornes 
hygroscopic, and in a moist climate will al>sorh from tin* fitmos])]ier(‘ 
wal(*r enough to rt‘ndri- it fit T)r llit* n<*eds of tin* multi j)lying W(‘evil. 

All of tin* pr(*ceding relating to sloi*age and lranspoi*t is now, it is 
to hr* lio})(*fl, a matU'r of j>ast history. rntil tin* construction of silos, 
grain-(dcva,tors, ttiid bulk railway wagg\>ns have* r(*a(‘h('d a nior<‘ advaiu'cd 
stag(*, the pi(*s(*nT syst(*m of handling the wlnail must lx* ('ontlninxl. 
i^ut, following tin* advice given by Prof(‘ssor Ala:swe]l Lefroy, tin* 
Wh(‘at Moai'd of X(*w South Wales now constrin'ts its slacks on an 
imj)rov(*d j)lan. riie roof is indcjK‘ndenlly snppoi^ted, and does not 

i-(*sl on tin* bags of wbeat. Tli(‘r<‘ Is a free s]>ac(^ b{*twe(*n the 
]i(*ssian walls and tin* sides of th(* stack; tin* floor is laid on ground 
s])(*cially j)r(*par(*d with a \ i(‘W to its h(*ing w(*evil-])roof, and Is finished 
with l)oards coveted with ln‘s-’ian to prevent grain .s])ilt from torn sa(*ks 
oi' from Itoh'S made* by “triers" from tric'kling down into tin* sjtaces 
Ik*1ow and aifording faeilili(‘.s for tin* devidopnu'nt of w(*(*vil colonies. 
In addition, the polit'v of storing the whc'at in the warm moist coastal 
/OIK* is now abandoiu'd. 

Soon, howevt'i*, bulk^btindling will come into o})eration in ibis Stati*. 
and jtrobably befon' long in tin* two otlu*r States — Victoria and South Aus- 
tralia - which product* an (‘Xportable surplus suflicif‘ntly largi* to justify 
the heavy initial (‘XjK'uditun*. With tliis change tin* ju’ohleni of W(*(‘vil 
prevention and weevil ext(*rminatioii Jiiay he very greatly simplified. The 
risk of wid(‘spread invasion })y wt^evils ought e(*rtainly to he h'ssened, 
sinct* in the silos and the s])eeial trucks the wh(‘at will presumahly l>e 
('oniplettdy ])ro^(‘Ct(*d from rain. I'lierc* remains, how(*v(*r, always the 
dangfu* of its being wetted before it reaches tin* eoll(‘cting silos, and 
then* is the jn)ssibly gr(*ater dang(*r of tin* absorption of moisture from 
the humid atmosphere of the |)ort of shipment, since it may remain 
there awaiting despatidi for a number of months. Once moist enough 
and with a few weevils introdueed, as must hapjieu often even when 
every preeaution is taken in the eleaning* proeesses that ])re(‘(*de storage, 
the mass of grain would offer during the greater part of the y(‘ar ideal 
eonditions for the development of a |d(*ntiful erop of tin* destructive 
insects. h 

But, fortunately, the system of bulk-handling affords special facili- 
ties for dealing with such an invasion if it should take place. And by 
the p(^riodical inspections which would liave to be instituted of the 
condition of the wheat in the silos, such an invasion would readily be 

(’)The “maturation” and ‘Vlorinannv ” are here in a very restrifted sense. In 

fireneral biolojfy by i»iat\»ration w meant U)e tierleH t>f <*hanjrcs in the (ovum or oospliere) which 

are preparatory to fertilization. By i>lant'phy»loto>fistrt the same term is used for the <‘hamre« which 
take ovuJe aUer ferWization^ eJmnK'eit learlinmf to the ripeninjr of the eeed. By milfers and 

inaltiiterH the term maturation, op matutintf, applied to ohanires which take place in the i^rain after 
it hai be«h harvested. The tom “ dorhiancy " w of wide applitjation in hioloey.indioatintfanypro- 
Ic^fired period of reat or Kii«penai^n»ol activity on the part of aw orjranim. Here it applUs to t^rain 
after it has become “mature ’* and1« cowi«letely prei»arod for germination. 
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detected at an early stage. When it proved to be necessary the reclean- 
ing of the wheat by means of the cleaning plants which will have to be 
provided in connexion with the silo system in view of the stripping 
method of harvesting in vogue throughout Australia would be a com- 
paratively simple operation — simple, that is to say, in corn})arison wirli 
the task of dealing with the same condition in bagged wheat. 

Should it happen that the infestation by weevils of the wheat in a 
silo reached an advanced stage before being detected more radical 
measures might have to be adopted. By the cleaning process the 
majority of the adult weevils are got rid of; but the eggs and larvae 
enclosed within the grains are nor affected, and und(U’ favourable condi- 
tions soon give rise to a fresh croj) of weevils much more numerous tlitiu 
that which has been rernoA^ed. Such a more radical and at the same 
time relatively 8ini])le method of dealing under the bulk-handling system 
with weevily grain se<nns to he indicated by the following:- 

For centuries a iiK^thod of bulk storage of grain (rice*, and, in more 
modern times, wheat) has been in vogm* among the natives of various 
parts of India. Details would he out of place here; it will suflico’ent 
for the presmit purpose to state that the grain Avas storcxl in j>its or 
structures of dried mud and covered with closely |)aek(‘d (^artli in vSiich 
a way that it was completely shut off from the air. In sindj air-tight 
receptacles no weevil is deA’eloped. A similar inetliod, with similar 
results, Ls still followed in Malta. 

Professor Arthur Deudy, F.R.S., at one time assistant to Professor 
Sir Baldwin. S|)encer in Medbourne, and later 1^‘ofessor of Biology in 
Canterbury College, Ohristchureh, New Zealand, and now Professor of 
Zoology at King’s College, London, has Ix^en conducting a s<*ries of 
experiments (under the auspices of th(‘ Grain Pests Committee of tin* 
Itoyal Society), which have an important bearing on tliis air-tight 
method of storing grain. He finds that by keeping weevily wheat in 
air-tight glass receptacles, even under conditions of t(vm})erature and 
moisture most favorable to rlie insects, the death not only of the adult 
weevils, but of their larvae in all stages, results in a feAv weeks. Wheat 
in the dormant condition gives off carbonic acid at a slow rate as a 
result of a process commonly termed respiration. Liv^o weevils give 
off the same gas niuch more actively. In the air-tight receptacle 
completely filled with we^evily wheat, the rapid evolution of carbonic* 
acid, witJi the exhaustion or diminution of the small quantity of oxygen 
present iii the air filling the iiiterstic^es among the wheat grains, has a 
lethal effect on all the insects enclosed. And the greater the degree of 
the insect invasion, the more rapidly is the result brought about, pwing 
to the corresponding rapidity with whicdi the carbonic acid is produced 
and the oxygon exhausted. 

The importance of these experiments, and of the experience of the 
mothods of storage above referred to, as followed in parts of India and 
in Malta, to those in charge of the wlieat storage in this country, will 
m at onee apparent. In the storage for a time of weevil-infested grain 
in air-tight bins or silos, we seem to have a remedy which lies quite 
III the path of the normal process of bulfc%andling. But before a 
rational scheme of treatment can be formulated, there is need of exact 
eiperiments on a large scale to determine bow long wheat in which 
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w(H.‘vils had made tlieir appearaiiec would need lo be kept in the 
air-tight silo before the pests could be regarded as effectually disposed of. 

.\ side-issue* of considcu-able importance that has to la* kept in view 
in determining tlie details of this course of treatnu‘nt, that special 
caution would have* to be exerc.isc^d in the cas(* of grain that miglit 
come to b<* iisc^d as seed.* If the period during which w}i(‘af is kept in 
an air-tight n'ceptacle be })rolonged Uwond a certain poijit, not only 
is all insect lif(*. d(^stroyed, but the vitality of the wheat itself becomes 
injj)crilled; or, in more precise tenns, its gi*i‘minating ca}>acity may be 
interfered with — may be, to all intemts and pnrjxjses, d('stroyed. The 
degree of carbonie acid pr(*ssure, and tin* l(*ngtli of time* necessary to 
bring about this result, are only ascertainable by larger scale exp(*ri- 
nn*nts, which have yet to he und(*rtaken. Jlut tlio data available are 
sufficient to point to the conclusion tliat wheat wliicli jnay have lo be 
ii^ed for s(*ed piirpo.S(*s should not b<* k(‘pt in air-tight re(^cpta(*l(*s for 
any eonsid(‘ral)l<' j)eriod. 

I ha\(‘ j>leasnre in a(*knowledging the assistama* uhieh 1 received 
in compiling tin* f(>r(*g(dng stat(‘ment from my (‘olbaigues of tin* (ii*ain 
Pests (\)mmitt<*(‘- -Messrs. Leo. Ilossell, W. W. Krogatt, and K. B. 
(riithric*. 

• OH MM*h thf fariiu*r. \Voiiia iioi nuniiully (‘onu! iukIit tiu* i-ilo stem al 

all. hilt' in tilings of a<l\un<‘(‘-* t*f wln at for ha^^• ttfi»*n to Ik* niado. and it i*^ to 

li('al in this soii'ii' tliaf ivfoiviMa- is hiTo iiia<l<’. 
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The Future of the Textile Industry 
in Australia. 

By '‘BRADFORD/* 

VS'riiALlA is lightly lanicrl for Iut wool, and lln‘ fact tliat sutli 

larg<^ quantities are grown here Inis hal to eonsiderable diseussion 

as to tlie policy to be adopted by the country in ndation to that 

conirnodity. An analysis of the various suggestions made in the 
press and elsewhere shows that there is a considerable lack of 
knowledge of fundannmtal facts, and tliat the position is often, 
<*illn‘r ignorantly (»r wilfully, niiHre])resi*nted. It is sjoiously 
ilainied l)y some vvrittu’s and speakers that not om; ounce of wool should l>e 
allowed to go out of th(‘ country in an unmanufactured slate, d'lie (piestion 

to whetlwM* tliis is practicable or n<it eaii b(‘ diHmiss(‘d for tlie ]>r(‘senl. A inoit' 

}»raeticUl coiisid(Tatiou is Avlietlier the maniifactuia* of wo(dlen goods cannot be 
considci’ably increas(‘d and more of local requirennmts supplied. 

tl'oo/ >S'coa/‘in7.- first, however, it may be convenient tt> consiiler what 
ajipears a very ]>lausihle suggestion with regard tt> tin* form in \vhii*h the wool 
shall lu* s<'nt from Australia. It has Ihs'U suggestt'd that all tin* wool should 
first be .scoured before being sent out of the country. It is a fa<*t that, umiUt 
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the (Jovernmeiit control which 1ms operated during the war period, there has 
been a considerable increase in scoured wool. This, however, has lieen directly 
due to the lack of Hhi))piug; and. with (loverumeut control ri*moved, growers 
will be free once again to scour their wool or submit it ft>r sale utvseoured. 
Under conditions (jhtaining beftire the war, and which will doubtless obtain 
after the release of Government control, it is safe to assume that the trade 
did. ami will, adopt that course which is in the b<‘st int<*r(*sts of the industry. 
Gertain classes of wool can and slnnild he scountd before shipment. Other 
elasm*s, how(‘ver. can he most satisfactorily dealt with in the gn*as<*. 

For wools used in the iiianufaeture of the lower class of woollens it is of 
little consequence to the nnuiufacturer whether he receives the wool scour(?d or 
imt. He will pay for it what it is worth to him, taking into account the 
amount of maruifaetured goods he expects to make from it. If it is in the 
grease, he has to make an allowance for the cost of scouring; if sc^oured, tin* 
allowance has not to be made. Even in this case it is questionable w’hether 
the unscientific methods of scouring adopted, by some of the scourers is not a 
serious drawback, and probably results in the returns for the wool lieing reduced 
in consequence. 

when we come to consider the wools used for l>etter-class wM)oUens and for 
woirsteds the scouring of the wcmjI here i« not only superfluous, but, in many 
cases, detrimental alike to the interests of the grower and of the manufacd^uref. 
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In the manufacture of these gfoods the wool, for various reasons, has to 
scoured in the factory where it is to be manufactured, whether or not it has 
previously been so treated. Tlierefore, any saving in freight w'hich might accrue 
in normal times is more than counterbalanced by this duplication of treatment. 
But there is another and far more s<»rious objection. The natural grease or 
yolk in the wool is an excellent preservative of the qualities so essential for 
these goods, i.c., softness to the touch and elasticity. Wool scoured here, 
packed and transported to the other side of the world, loses these qualities 
to a very considerable extent. 

If the trade were compelled by legislative enactments to accept scoured wool 
when it prefers greasy it w'ould have no option, but the growers of Australia 
would soon discover if it did not pay. 



The first thing to be done w'ith regard to the scouring of wool should be to 
discover what wools can with advantage be scoured, and then to see that the 
scouring is scientifically performed. Considerable damage to the wool, and 
consequent loss to the grower may and does result from the fact that this 
is not done. It is quite passible, by bad scouring, to so injure the wool that 
It will have to be used for inferior goods, and will therefore demand a lower 
price and reduce the return to the grower. 

Other factors may at times have to be considered. For instance, at one time 
the duty on wool Imported into Russia was the same per pound whether the 
wooFwas greasy or scoured. The result was that Russian bpyers took only 
aooured wools, as it is obvious that a duty of, say, 3d. per lb. on greasy wool 
yielding only 40 to 60 per cent, of scoured wool waa not nearly so good a paying 
propOBition as 3d. per lb. on wool which ^ould yield from fto to 100 p<jr cent, 
of clean wool. Under such circumstances it may conceivably he advantageous 
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to scour w<K)l wliich would otherwise ho better iu the grease. Such cases as 
this, or otlier exceptional ones, the trade and the growers will h<* quick to 
iliscover and act upon, and therefore do not ullect the general i)olicy of the 
industry. The (Joverntnent could assist materially hy allording facilities for 
t<*chnical training, so that the scouring which can l>e done liere may well and 
economically he donc‘. 

Wool Mfuiufartnrr . — With regard to the conversion of wool into irianufac- 
turt*d goods ready for use, it is of interest to note that, in the year before* the 
coinmencement of the war (lUlll), the total value of the output of woollen and 
tw(*ed mills in Australia ainount<‘d to £l>I7,lbi7. An analysis of the imports of 
textiles into Australia shows that the value of such mainifactured articles as 
could well he manufactured here was over £4,000,01)0. or more than femr times 
the value of the locally manufactured. While it is true that the value of such 
goods manufactunHl in Australia in 1010 had doubled, this was due largely to 
the increase in valin*. and only to a small extent to any increase in volume of 
go«)ds inanufa(*tured. It is eh‘ar, therefore, that there is a.m)de sco]>e for 
development of the industry before that stage is reached, when it will he neces 
siiry ti) consider the dis])osal (d’ any surplus after meeting local requirements. 
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A considerable extension of the textile niannfaeturing industry may reasonably 
he cxfM'cted. Already the industry is protected iu two ways. Tln^ Australian 
manufacturer has not to pay freight, which, to the Knglish manufacturer, is a 
considerable item. Further, the Australian maiiufacdiirer is protected by a 
:substantial Customs Tariff. Tliis substantial protection may lurt have* been an 
unmixed blessing. -The absence of any appreciable compi*tition may have 
prevented the impetus to increased efficiency. 

Technical Training . — It is probable that thc*re is room for considerable 
increasev in efficiency, and this can only he secured hy the adoption of methods 
similar to those adopted by English manufacturers when threatened by Conti- 
nental competition. They discovered that one of the niasons for the rise of 
this competition was the greater attention given to technical training on the 
•Continent, and led to greater interest and development of such training in 
England. In all the centres of the textile manufacturing industry in England, 
there have been established technical schools or colleges, which have materially 
assisted the manufacturer by the adoption of better methods and increased 
efficiency to maintain his supremacy. In this country there is practically no 
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provision for this iiceesHiiry siipplcnicntary aid to the trainiiiii' of manager, 
foremen, and operatives, and it is a deficieney which should lie met if tlie induHtry 
is to di^velop as it should. 

In the Technical Collej,^e of Bradford, Yorkshire, the instruction provided for 
training.? in the principles of preparin«if, combiner, and spinninjr of wool into 
yarn, covers three years' attendance at day leciurt^s and lU’actical ex])erience. 
The course in WH*avinjf and desif*ninsf covers a similar period, as also does the 
(rourse in dyeing. This will convey some idea of tln^ inijiovtanci* attached to 
technical trainiiifif in the eentn* of the trade in Kn^hind. lOviaiiiif*’ classes are 
provided for those enpi|»^ed in the industry in tlie day time, and also cover a 
three years’ course; but the courses an* further subdivided so that those erif^a^ed 
in any jiarticular branch of the- industry may attend classes in which they can 
receive theoretical and practical trainiii;* in the occupations they follow during: 



the day. Similar facilities, both as to day and eveninj^ courses, are jirovided 
at other ccmlres, such as Leeds, Halifax, Hudderslield, &c. - These colle^O's havcv 
only in recent years assumed the extent and importance they now hold. Th(*y 
have developt^d from small he;jinnin<»s. For instanee, in Halifax, the first 
attempt at this kind of instruction was made in eonn(‘xion with tin* Mechanies' 
Institute ijind Literary SfHuety over tw'enty years ajjo. Tin* instruction was at 
first theoretical only, hut tlic demand led to an im‘rcase in the facilities, and 
these w4M'e provided »^radually, until in a few years a complete plant had been 
secured, and students were able to niceive practical as well as theoretii^al 
instruction, Tlie machinery necessary for the I'stahlishment of a Textile 
TtK'hnical C\)llcjjfe could he secured for an expenditure of about £.‘J,000. If the 
industry is to develop on rif^ht lines, the establishinont of sueh facilities for 
study and practice is absolutely essential. 


Scientific thought does not mean thought about 
scientific subjects with long names. There are no 
scientific subjects. The subject of science is the 
human universe; that is to say, everything that is, 
or has been, or may be related to man, 

-W, K. CUFFORD. 
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Australian Leather. 

i'IS DKKKlTS. 

\W V. A. CooNriJs.* 

Ill till* lii'^t |>la< f, I will (Iral ^\it.ll llu* export iiiult*. 'I’liis lias Im oii lai-^ely in 
till* IijukIs of a few <‘x jiorters, who lieiierally hou^lil on coinnii'^'^ion for lAiinloii 
lirnis. Kii^lisli wliole-ale linns who have a^eiils in Aiisiralia, and oih* Australian 
tinu who distrihnfe th<‘ir own l<‘a(her in London. 

Xow. under these eonditions, we find lhal. witli fi'W < \iejdions, tlje Ansiralian 
tanners do net know >\'}ien* tli(‘ir leather jJioes after it reaidies I.ondon. 'riiere 
are various rnnioms whieh si'ein to indieate that the Austialian h*ather 
relaiined and fiiiisln'd as -ole, harness, hridle, strap, kip, lia^i-h at her. and a 
eertain proportion is sold direid: to the hoid inannfael nrer. 

One eaniiot say a i^reat deal about the ipiality of tho exported leatln*!- when 
one does lint know what it is heiiio used for when it roai lies London, hiit J think 
that yonr (‘onmiittee will a^Ltrie that if we had IIun information Australian tanniTw 
would he in a h'etti'r | osition to iin-u'ase tlieir export traile and place on t!ie 
Kn^lisii markets finished leatlier- of smdi a ipiality that i liey eonld he sold direct 
to those maniifa( tiui*rs v\ lio prcduce leather ,t;oods. 

Xow, if wo turn 1<» tla* leather exjiorted to Kn^jiland, we lind tiiat tlie majoritv 
of it j^oe- Ilona* as linished sole leather, and if it is not eiit up and used as ^'ide 
leather all the lahnnr reipiired to linish that elass of leatliei’ eonld he letnrued 
as so mueh money wasted. This wana* lahour eonld Inne been used to ])roduei' 
some id’ tlioso lines uii'iitioned above wli eh ;iive o(H»d w(*ariiiji result- when made 
from Australian leather. 

Ih'fori* tin* war the jureat majority of our soh'Iea t her tanneis did not jiay 
mueh attention to the jjeneral puldie who wear tin* hoots, hut they lU'voti'd tlieir 
en(*r‘iy to ])n)duein<> a prolitahle leatlier whieh also satislied the re»piirements of 
the hoot manufai'turer. Now the hirot manufaeturer reipiins a eheap leather, 
and if the peojde were keen, and imuiIiI detect an inferior leather, lie woiilil have 
to jmt a, heller leather in the hoots, and the ijuality of sole leather would thou 
he ke])t up to a hiohi*r standard, hut as the pt‘ople do not demand a ^Jtootl sole 
leathi'r the standard must naturally he low\ 

I do Mot want you to yet tin* impression that ! tliiiik that all Australian side 
leatliei- is not up to a desirahle standard, hut 1 do not hesitate to say that a 
larye proportion is inferior as reyards ijuality. The product ion of tliis inferioi; 
leatlier is proha hly, due to the fact that there is a hiy demand for it. 'lo produce 
this eh<*ap leather the tanner reduced the time for the tanniny jiroeess, and tills 
up tile leather with extract and ylueose. 

Tlieie is no doubt that a larye projuirtioii of tliis inferior leather has been 
exjiorteil to Kiif^land, and those men, who are udvisiny the Ihitish (Jovernment 
as to the most suitable leather for military hoots, certainly know that tliis 
particular leatlier will not yive desirable results. es|<*eia!ly in a \v<*t elirnate. 
There is no doubt in my mind that the ilritish leather exjierts know' the ipiality 
of this leather, and if they eondenin it for military jairjioses tliey could hardly 
allow it to he used for civilian Loots. 

Now, if my statements are eorreet, it is not a fair j)roposition for us to c\j)er't 
the people in a wet climate like Knyland or the soldiers in France to wear this 
leather on the soles of their boots. Such a leather in a wet climate would absorb 
water quickly, and open uj» to the undesirable soft condition it was in before the 
rolliny process. We must also note that of all the various tanniny materials few 
produce a leather which offers less resistance to water iienetration than wattle- 
bark. So that, since the war started, we have been xiroduciny a light or thin sole 
leather which does not reach a high standard as regards its resistance to the 
penetration of water, and we have sent this leather to a country where there has 
been a big demand for a heavy or tluck sole leather, capable of offering a great 
resistance to the x>eiietration of water. 

♦ Report fumlMhed by Mr. Coombs, of the Sydney Technicttl (College, to the Xnstituti! of Science 

and Industry. 
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If the Australian tanning iudiintry hiul l)e(‘n thoroughly organized at the 
lieginnitig of tlie war, Australia would now have been producing and exporting 
all classes of military leathers, with the single exw'plion of light sole leather, for 
a wet cl i mate. 

1 would suggest that certain work be carried out to iniprovi* the (piality of 
sole leather, if it be necessary, from an economic stambpoinl, for Australia to 
export this leather. 

If the Federal (lovernnient were to adopt tlie following suggestions for the 
control of tiie nianiifacturing process for producing sole leather for military 
boots, then J think we eon Id claim to be making a start to j>rodii(!e a stamlardized 
Australian sole leather of good quality: — 

(1) No glueost* or sugar to be added to this leather. 'ranners an^ 
re<|uesteil to note that glueose cannot be used in small quantities as a 
finishing agent. 

(2) LeatluT tanned after the fibre has been almornially swollen by the 
aid of siilpliuric acid will not be accepted f<»r military sole leather. 

(It) la‘ather for military sole leather must not be exposed to the air for 
drying purposes and then placed in strong solutions of tanning extracts. 

(4) '’Hic ash nmst not exceed 2.6 }mu* cent, of the total leather. 

(6) This leather may contain 8 }»er cent, fatty matter. 

(0) A n‘d coloured h‘ather will not he reji'cted ]>rovidiug the quality is up 
to standard. 

1 feel sure that if a c<'rtain jiroportUni of pine-bark were used in a mixed 
tannagti a leather would ]m‘ obtained winch would offer a good resistance to water 
penetration. To obtain jinditahle results from pine-bark tln‘ tannins would have 
to be sold in the form of an extract. 1 tiiink the uiannfaeture of an extract from 
pine-bark is of sntlicient importance to put before your ( 'oinniitte<* as a problem 
requiring an investigation. 


Sr.MMAKY AND Suo<JKHTIONS. 

(1) A proportion of Australian sole heather for the export trade contains water 
soluble suhstaiic<*s which ])rcv<*nt it from olftM’ing a reasimahle resistance to wat.er 
penetration. 

(2) That under mirinal conditions a w’attle-bark tannage does not produce a 
leal lair capable of oHeriiig a good resistance to w ater jicnetration. 

(IJ) Th(* water-n'sisting properties of Australian leather could he improved by 
using more solid fats and a mixed tannage containing j)ine-bark tannins. 

(4) The Federal (Tovernnient could helj) to improve the quality of Australian 
sole leather by demanding that certain faulty inethiMls be left out of the process 
for manufacturing military sole leather. 

(5) Tliat Australian leather would give good results in a wet or dry climate 
if used for tlie manufacture of strap, kip, harness, accoulremeut leatlier, &c. 

(6) That it should be jiointecl out to tlioat; jxjrsons controlling the importation 
of leather to Hritain that the Australian tanneries could supply large quantities 
of the leathers mentioned above. 

(7) Australian sole leather now held by local tanners would probably give 
good results if it were cut into soles and then dipped into solid fats or waxes at 
a temperature above the melting point. I would ex})ect a leather treated in this 
way to give improved results in Egypt, Arabia, or any of the dry climates, and 
probably it would be quite suitable for the soldiers in Prance. 

(8) piat much valuable information is probably in the hands of the Federal 
authorities re the results obtained from. Australian leather under actual war 
conditions, and that this information would be very useful to those persons who 
are interested in the scientific side of this industry. 

(9) If the above suggestions were considered to be of sufficient .value, I would 
^iUggest a small committee be formed to report on their economic value. 

Such a committee could be expected to offer more suggestions, and improve on 
those mentioned above. 
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Personal. 

PROFESSOR THOMAS RANKEN LYLE, M.A., Sc.D., F.R.S. 

TIk^ North of Ir(*laTid se»eiiis to be n natural nursery for niatheniati(*al 
physicists; Lord Kelvin, Sir Joseph Larinor, Sir Josej)h J. Thomson, are 
cases in point; so is the subject of the present notice. If iiis work has 
bulked less larg(‘ly in the public eye than that of his distinguished fellow 
countrymen, the cireunistanee is dm^ to the nature of tin* wu)rk itself and 
the conditions und(‘r which it had to be done, rath(‘r than the quality or 
amount of it. For Professor Lyle has done a vast amount of work both 
as teaclnu' and investigator, and his w’ork is of the kind that lasts. 

jr(‘ received his early scientific training at Trinity (^)lleg<‘, Dublin, 
under the eyi^ of Professor Fitzgerald, one of tln^ most original scientific 
thinkers of his day, and graduated wdth tlu! liighest honours both in 
mathematics and physics. Shortly afterwards, he W’as appoint(*d, on 
F'itzgerahrs recommendation, by the authorities of tin*. Trinity House, to 
carry out some important wwk on lighthouse illuininatioii ; and in 1889 
was eleeted to th(‘ (duiir of Natural Philosophy in the Ilniversity of 
Melbourn(‘, defeating in the competition sueh w^ell-known w^orkers as (ice 
and A. (iray. The first twelve years of his hnnire of office* w^n* devoted 
to the enaction and gradual orgauizatiou of his department This busi- 
m^ss left him e()ni])arativ(‘ly little leisure for research, and of that .little 
a very large* jiroportioii was given to the helping of olh(*r workers; m*arly 
every jihyslcisl in Australia at»pealed to him for assistance on the 
mathematical side of their common wmrk, ami nevtu‘ aj>p(‘al(*d in vain. 
Hut this great task once accomplished, he threw’ liimself wdth extra- 
ordinary (‘iiergy into the w’ork of inatheiriatical and extierimental 
research; even the onset of a 8e:‘rious illness, from the effects of which 
he continued to suffeu’ for more than sixteen years, a|>j>eared to act rather 
as a spur than as a cheek. In his researeluLs he dis})layed great powu^rs 
as an inventor and mechanic, as wmll as an investigator; most of the 
apparatus he used was designed and a good deal of it actually made by 
him; its quality is attested by the fact that the National Physical 
Laboratory had some of it copied for use in the research wM;)rk of that 
institution. H is principal experimental researches dealt with the 
phenomena and laws of magnetization; liis theoretical w'ork with the 
computation of the electrical constants of w’ire coils and wulh the laws 
governing the behaviour of alternating currents. Incidentally he 
worked out and publi.shed the only complete* theory of the alternate 
current dymiiuo yet put forward. This great memoir is a veritable 
marvel, both of matlieniatical skill and physical acumen ; that it has not 
yet found its way into the text-books is a striking exain]>le of the inade- 
quate training hitherto given to electrical engineers; they have hardly 
been educated up to its level ! 

The stimulating effect of his teaching and research has been marked. 
Professors Himmy, Grant, Barnard, and Hainley, Dr. liosenhain (of 
the Natural Physical Laboratory), and Dr, Baldwin (Government 
Astronomer for Victoria), all won their spurs as research students in bis 
laboratory; many more of his old pupils occupy important posts in the 
universities and high schools of various parts of the Empire. 

3*5 
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Of file iiotiours wliich Lave, as a matter of course, fallen to Lis share, 
two gave him excej^tional pleasure; the first was his election as Doctor 
of Science of the Dublin University without payment of fe(*s — a very 
unusual distinction— the second was Lis Fellowship of the Royal 
Society. 

In 1014 he re^ngned his cliair at tlie University; but, in common 
parla]ice, lu? left oif woi’k to carry a hod,’’ for his public activiti(^s are 
numerous and unceasing. At the oiilbreak of the war he lK‘came a 
member of the Federal Munitions (■ominittee, and subsequently Presi- 
dent of the Industries F^xemption Advisory (’ornniittee. When the 
Cumhvriand was lost, the Prime Minister intrusted to him the investi- 
gation of the eireumstances which led to the loss; mim^ sweej)ing round 
our coasts followed hard on his report. On the establishnnmt of the 
Institute ,of Science and Industry he w'as appointed to its Executive, 
and also a^s (Chairman both of the Victorian Committee and of the 
Alcohol (h^mmittee. Botii the State (lovernment and the T^niversitv 
promptly annexed the balance of his time; the former lias long utilized 
his services as C^hairinan of the Board of Visitors to the Observatory and 
on the Advisory ('Onunittee for Technical School apj)ointnjents, and 
more recently as Vice-President of the Council of Education and Chair- 
man of the Electricity Commission; the latter elected him to its Council. 
He also holds the important position of Scientific Adviser to the Naval 
Board. In spite of all those activities he still find;-’ time for origimal 
resoarcli on purely sci(*ntifio lines. 

Professor Lyle ha.s always lH*en keenly inten‘sted in sj>ort. In his 
early days he was an excellent eriekcder and one of tlu^ best footballers 
in Ireland; though seldom seen in the playing fields of Australia, save 
as judge or referee, he lias done, and is still doing, much to stimulate 
and encourage those clean, healthy ex<n*(*istis which liel[) to build up onr 
national manhood. 

But it is not as teacher, investigator, or scientific adviser that Pro- 
fosssor Lyle will be best remembered, either by his personal staff or by the 
thousands of students who have passed through his department. His 
sound judgment, wise counsels, generous friendship, and unerring tact 
have won for him, not merely ilieir reverence, but their very real affec- 
tion. His portrait, subscribed for and preseritod by past and ])re8ent 
students, hangs— permanently, they hope — on the walls of the Labora- 
tory in which he worked; but it is their tribute, not their reminder. 

E.F.J.L. 

Mr. C. J. Sanderson, M.R.C.V.S. has been appointed Chairman of 
the New South Wales Tick Board, which is to control tick administra- 
tion on the northern rivers. Mr. Sanderson has had wide experience 
of stock diseases in New Zealand, South Africa, gnd Australia. He; 
entered the service of the New South Wales Department of Agriculture 
in 1^09 as a veterinary surgeon, and during the five years he held that 
position he did a considerable amount of work in the investigation of 
dieses of stock. In 1914 he was sent to Eus^pe to purchasfe^stud Stock 
hr Government, and on his return he was appointed Manager of ihO 
N6rtii Bangaroo Stud Farm, which position he has held sinoe d^af 
beginning of ■ 1916. ,^r 
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The ni‘\v\s of th(^ (l(^ath of Mr. I)ani(^l Wi(Mi}i()lt, wliich o(*(Mirre(l ai 
Brisbane on tlie 22iid Au/rust, will (*(»mo as a sliof'k to his niiiiK'rous 
friends, by wboiii be was Indd in tin* bi^besl (‘steeni. Mr. \Vi(*idiolt was 
a member of tin* Advisory (\)uneil of Seieiiee and Indnstiy, and took an 
aetive int(*r(*.sr in tin* work of tin* (^m*(msland State* ( \)mniit ha;, lie 
was fjfty-t li !•(*(* years (»f a^i^e*, and was born at J>]yl liedab* Station, near 
Koma. Il(‘ was ediuaite'd at Harrow, Eji^land, and r(‘tnrn{‘d to (^n(*ens- 
land wb(*n be was (*i,a'bl(*(m years old. After a:ainin»‘ station {*x[)eri(*n(*<.', 
In^ was manage*!' of \V;ir(‘nda Station, and bad a gr(*at deal to do with tlie 
(leve'lopnimit of tin* cattle industry. Mr. Wi(‘nliolt took a k(*(*n intere^'ii 
in pnblie* affairs, iin'liiding politics, and more than once* wa- pn‘sse*(l 1c 
stand in the Lib(*rai inte*i'«*st, but ]»(‘V('r saw bis way to ent(‘i*ing tin* 
political arena. I! is ardent ))arrlotism wjis manifesi'cil at the* e>utl)r(‘ak 
111 war, and th(*re \vas no more ae'live* we>rke*i' than In* in tin* (‘anse* of tin* 
\arions war e'lforts, e)ii he*half of wliieb be i'(‘nfle‘j‘<*d iiotabh* s;*rvi(*{*. 


Pnd(*ssor Woolnongh has rcsioin*el bis ]n)silion ns Pi‘ofe*ssoi- oi 
Biology at the* Tiii ve*r.sily of \Vest(*rn Anslralij!. It will be re‘iin‘!nl>(*rcil 
that last y(‘ar J*rofe*ssor Woe)lnougli fiirnislu*d ji i'<‘})ort le> .\l(*ssrs 
Brnnne*r, Mond (V Kngland, oi! tin* alkjili ]>ossibi1iti(‘s of \V(‘sf(‘ni 

.\n.stralia. At the ree]n<*st of that e*omj)any. In* snbsiapu'iitly w(*nt to 
iMigland to discuss the epu*-tioii with tb(*ni. 


Di*. \V. fl. Young, foviiK'rly bie>-c}n*niist at the .Vnstralian Institute* 
*»f 'fropical Me*dicino, Townsville, has be(*n a]>j)oint(*d l(‘ctnrer on bio- 
eb(*misti'y jit the* University of Melboiirm*. , Dr. Young has written 
nnmerems arti(*les (‘inbodyiiig the results of original invest igatie)ns in 
(*be*mistry, and espc'cially organic eliemistry. More* r(*(*enlly, bis 
j)ublisli(*d wi‘i tings have* dealt with various prol)lems arising fremi tiie* 
result of li-opie*al edimatie* e*onelitions on white* ra(*<*.s. 

Mr. A. B. ’ Biddingfe)!!, K.(A, (^liief Inter-Stjere* Commissiom*!-, has 
]'(*tni‘n(*d to Melbourne* from Qm*enslanel, where* In* lias lH*(*n {*ngag(Ml em 
the Sugar JiKjniry. Siiice^ liis return, be lias l)e*e*n j>r(*sent at tin* 
Kx(*cntiv<* (\)mmit t(*(‘’s m(*etiiigs. 


Mr. D. Avery has recove^red from bis s(*rions illness, and has resumed 
bis vveirk for the* Institute* as a member of the Exee'utive (\)mmitrt*(*. 


Dr. \V. W. A. Hawyeu’, Senior State Director to the RockedVlle*!' 
Foundation, IT.S.A., has arrived in Australia to commence the campaign 
against hook worm, which is so prevalent in the treipical jiarts of 
Queensland and constitutes a serious menace to white* settlement. Hojies 
are entertained that it will be found practicable to comj)l(*tely stamp 
e)Ut the dise'ase. In atta(?king the hook worm, a further purjiose will be 
served of reducing the risks that have to be fac(H] with regard to 
epidemics of typhoid and outbreaks of dysentery, as the first step in tin* 
campaign will be to improve sanitary conditions. 



SCIENCE AND INDUSTRY. 



“ INDUSTRIAL CHEMISTRY.” 

A SKKIKS OK .MONOOllAl'tlS, Kditivl by Snmu.d Hidcal, D.Sc.. K.I.C. 

(London: Baillioro Tindall Cox, 1018.) 

Ono j^roat result of the war has bei‘n the revolutionary changes in all branches 
of Technology, brou^^ht about by the rapid developments in applied cliernistry. 
eiif^ineerin^, sanitation, aeronautics, &,c. The present series of monographs 
aims at givin^ir a general survey of applied chemistry treated from the chemical 
rather than fr<mi the engineering stand point. .Kach volunn* is complete in 
itself, and is divided into sections, each of which is also a comjdeti* article on 
the subject it contains, A sel<*cted bibliography is attached to each s(‘ction, and 
a general bibliography of the whole industry is providcfd, which, it is lioj»cil. will 
serve as a guide to tin.* standard literature of the whol(‘ subject. 

J*rcsent tendencies and ])ossible future developments an* indicati'd. Tin* 
volumes are written by specialists connected with the various industries, wh(» 
thus supply the link which has been so much j)raisi*(I in (iermany’s industrial 
organization. 

The Editor establishes a ditlicult id(*al t(> la* realized wln‘n In* end(*avours. at 
one and the same time, to eater for the needs of — 

1. The man of affairs having no sp(‘cial technical knowledge; 

:2. The advanced student whose mind, crammed with clu'micail facts. i< 
unable to realize the industry as a whole; and 

.‘1. Those actually engaged in the industry who have sjH'cialized in ralhei 
narrow limits, and who desire a little more knowlerlge of their 
subject generally. 

Messrs. Angus and Robertson, Sydney, haye supplied c(»j»i(‘s of five volunn‘s 
already issued, viz.: — 

(1) The Mkafi hidustri/, by d. R. Partington, .\I.Sc., Assistant in the 

Chemical Department, University of Manchester. ( Pp. XVI. + •h)4. 
with t>8 text figures. February, lhl8.) 

(2) (h^nl Tar UycH and fntcrmcdiatcH, by E. de Barry Barnett, B.Sc. 

( London ) , A.J.C. ( Pp. X VJ 1 1. -j~ 21 ‘1. danuary, 1 bill. ) 

(3) Dyeing with Coal Tar Dyentuff, bv C. M. Whittaker, B.Sc. (Pi). 

XIL f 214. dune, 1918.) 

(4) Industrial Electro- Metallurgy, including .Klectr<»lytic and Electro- 

thermal Processes, by Eric K. Rideal, M.A. (Cant.), Ph.l)., E.LC'. 
(Pp. XII + 247. June, 1918.) 

(5) Plant Products and Chemical Fertilizers^ by S. Jloare Collins, M.Sc., 

F.l.C. (Pp. XVI . 4- 230. February, 1918.) 

(1) Probably the first thing that strikes one’s attention is the inclusion of 
sulphuric and nitric acid and chlorine in the alkali industry. These together 
occupy nearly one-third of the book, with tj|e_ result that otlier subjects lawonie 
crowded out. The relative amounts of space appear to have been irregularly 
allotted. One idea of treating chemistry and otner science subjects in compact, 
monographic series, is that the volumes can be kept up-to-date better than a 
large text hook, and that small books are much more convenient to handle. 
We hope to see in the future more space devoted to electrolytic processes (8 
pages), bleaching powder (4 pages), magnesium and its ealts (2 pages), and 
some other sources of potash, w^hich vitally concern agriculture throughout the 
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British Kmjiiro. I'ho iuxik repr^sfiits a gn^at amount of varoful work, cspocMally 
in conifiiling the referenci's, tliongli some of these show a sum II proportion of 
quite recent dale: for example, on chlorine Ihe most reeent is and only 

twcdve out of 02 date after 101)0. In nitric aeitl, 7 of 4S aie after 1014. In 
other respects, also, information does not appear always up to (lat(‘. No mmition 
is made of a paper ]>uhlished hy the I'nited Stat(*s Oovernmeril on synthetic 
nitric acid, in which tiui most reliable figures of costs are given. No mention is 
made of iu‘w methods adopted in (lermany of ))ri*paring ammonium suljihate 
from ammonia and gypsum. 

We think that the fault has been of attempting to cov<‘r too many Industries 
iu such a small volume, hut th(‘re is sullicient material to form at least two 
volumes. No h‘HH tlian dll clcarly-drawn figun‘s help tt> explain tin* text. 

(2) A large part of this book is oeeupied with an a<‘enunt of the maniifaetnre 
of intermediate* produets from which tin* mon* important synthetic dyes are 
!naniifactiin‘d. This is as it should he. when vvi* consider that over SO per cent, 
of tlui eapital tmtlay in a dyevvorks is in jdant for tin* production of inter 
im*diatcs. 'I’he author states that no attempt lias been made to enumerate all 
till* intermediate eompounds and dyes, yet we would like to see somt* mention 
of isatin, which is of histinie iiiijjortanee. Investigations of isatin by Baeyer 
finally Jed to tbe elneidution of fhe eonstitiition of indigo. Also, no mention 
is made of tbe nit ro-beiizaldeliydes, from the meta eoinjiound of wliieh various 
patent blu(*s and fast green an* inamifaetured. 

'rhe various patent proe(*sses for the catalytic reduction of nit ro b<*n/.ene to 
liiiiliiK* are stated hy the author to have not yet reached cominereial siiecess, 
yet a. process with copper has lM‘en worked on a eonnni'reial manufacturing scale 
hy the (Jerman firm of Badisclu* .\nilin und Soda-Kalirik. and witli nickel Lucius 
and Briiriing get a yi(*ld almost equal to the theoretical. In this and the next 
volnine, we. would like to see the (Jerinan term “ dyestnll’s ” aholishi*d. substituting 
dyes " aloin*; and tbe other terms ** ben/ole and 1oln<de“ replaced by tbe more 
modern “ ben/i'iie and toluein*.'’ 

The literature is (‘xt(*nsive and well selected. 

(.*J) 'rin* (losition of (In* author, as liead of the ex}>eriinenta 1 dye house of 
British Dyes Liiniti'd, is snflieii'iit guarantee of tbe aeenracy and first-hand 
firactical knowledge of the subject. The »du*mieal }u*iiu*iples involved, and tin* 
metliods used in thii afiplieations of tbe dyes, are eb'arly s(*t out in such a way 
tlial one may readily und(*rstand the subject. This volume, more so than ail 
the others, eonforms to the Kdiior's idt*als as stated above*. A good historical 
'survey , showing the gradual growth of the industry and tiu* ))ri‘sent inflneni'c^ 
and teiiilencies, are clearly stated. The subjects covered include tlie basic and 
acid dyes, the ali/arim* and otb(‘r mordant dye.s, tin* direct cotton dyes, the azo 
and suljdiiir dyes, and indigo and other vat dyes. The enormous extension in 
the dyeing of mixed fabrics of silk, wool, cotton, and artificial silk, must be 
credited to the direct cotton dyes, whilst the increasing success of present-day 
garmi’iit dyeing is directly attrihutahlo to the same colours. On cotton, we read 
that the anthracine vat dyes are fast, that the azo dy(*s luh and suh-liim* off the 
fihre, and that indigo on wool is the standard of fastness for blues on wool, 
and that tliere are no bright scarlet, crimson, or violet dyes in the sulphur group. 

4die demand for chea]i new clothes often, instead of long-lasting expensive 
ones, has led to great advances in the dyeing (»f garments of mixed fabrics. 

An unusually difTicult subject has been treated in a most readable and 
interesting rnanncM*, witlunit introdueing very much theory. The book should 
he in the hands of every person in any way eonnecti*d with dyeing, and, moreover, 
many recipes can be found of value to other traders, such as inkmakers, confec- 
tioners, tanners, and furriers. The whole section on the dyeing of union materials 
would form a useful handbook for all dyers and cleaners. 

(4) This volume also conforms to the high ideals of tin? Kditor. Kach section 
is complete in itself, and tlie various parts might readily form s(*paiate booklets. 
The suojeets covered include fertilizers, soils, crops, and the production of meat. 
The extensive bibliography throughout is very good, most of the referem^es being 

? uite up-to-date. The law of diminishing returns, immtioned on j»age S3, taken 
rom the Kothamated results, are equally applicable to Australia in the east; of 
the use of superphosphate as a wheat manure. The use of mixed fertilizers, as 
given in section 4, does not apply so much to Australia as Kngland. Natural 

3^9 



SCIENCE AND INDUSTEY. 


mainireH are not used to the extent here thfit they should he. Similarly, tin* 
rcferenoes to potash are much umU*r*rated for Australian ui!»e. The section on 
the use of electricity on plant stimulation could he much more* fully developed, 
and so also the sections on partial sterilization of soils and the use of lime. 

The part dealing with crops ‘fives a iiiiseenaneous mixture dealing with the 
production of carhobydrates and oils, followcjd by a conclusion d(‘alin<f with tea 
and cocoa, ruV>ber and iiuli^?o, &c. llie fourth section is more pliysiolo^ieul in 
its nature, dealinjf cliiofly with the varieties and values of various animal foods. 
A final section on the future development in ajfr)eultur<‘ is a useful ami oppor 
tune eontrihution to the quc*stion of increased a,i»ricnltiiral production. 

The whole book, thou^fh somewhat diseonnected, is a ustdiil and remlahle 
summary of many u^fricultural ]>rohlems. 

(o) At the present time the <freai need thronj'liout tin* Kmpirc is (‘conomy 
in the use of coal, ami this has set in motion niMny investigations ofi |)ower 
supply. A cheap and economical supply of electricity will a jfreat impetus 
lo the clectroclnmiical industries, e.speciaiiy the reJiiiin^- of metals, the mainifae- 
turc of aHoys, the production of fertilizers, explosives, &c. 

This hook will serve as a gtiod jjeiieral aceonnt of the snliject, and has 
apptnired at a most opportnm* time. The text is illustrated with many cl(‘ar 
lirawinjfs, and there is a useful hihliotfraphy. 

The subjects covered include electrolysis in a(|ni‘ous solutions, and in fused 
electrolytes, the. electrolytic pre}»aratioii of the rarer metals, electrothmunal 
processi*s, carborundum, carbides, nitrogen iixati(»n by metals and metallic <'om 
pounds like cyanimidt*, and iron and ferro-alloys. 

Thr(»u^hout the Commonwealth at the present time, there are several })roposals 
for the production of eleetric powder on an extensiNe scale, r.//., in New South 
Wales, Northern labloland and coast, and in Tasmania tlierc is already a hirin’ 
scheme in operation. This hook should form tin* groundwork for information 
or processes that will uiuhnihtedly stxm dev'elop \a*ry lar^(*ly in Australia. 


**lt U certaan tint keae«f<nrtlr th« mewt powerful nation will bo^ not that which 
potMOcat tho moct oxtontivo territory, nor that which bat the Jarteat papulation, hut 
that which it tnott indvttriout, moot ^Ifiih hott odneatod, most tapabU of utiliuny 
all the meant and forcet that tcianee can jdaca at man*t ditpoial, andr which tnahlt 
him to tiitnnph over mattor. The vreateet producer amoafst nattom may become 
the foremoit power of the wofld.*' Thott wordt are taktn from a roport of a French 
Comm?ttion on Ttchnical Education, which wnt ittued in 1883. 

From Report of a French Cbmmiuton on Technictl Education rpioted by t^on. L. £. 
Groom, M.P., in bit »econd>readin8 «peech on ibe Science and Industry Bill. 







1S» Lijto Dr. F. M. GELUTly. 
Fint Qi«wt«r of Mm 
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EDITOR’S NOTES. 

Th€ columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi-* 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be^taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Beatti a{ Br. <@eUatlp. 


Since the last issue of this journal appeared, the death has occurred 
of Francis Mephan Gellatly, LL.D., Director of the Institute of 
Science and Industry. He passed away at North Sydney on 24th Sep- 
tember. Poignant regret, and wide-spread sympathy with his family, 
were evoked by the announcement in the daily press, and many sincere 
tributes were paid to his rare personal and intellectual qualities. 
Pneumonic influenza cut short his promising career, and deprived the 
Commonwealth of one of its most valued sorv^ants. That he was 
destined by his brilliant gifts to bring honour and distinction to the 
Institute none who Averc closely associated with him in his work will 
deny. The first impressions which he left upon all acquainted with 
him were those of a man possessed of a kindly, sunny disposition, of a 
sound judgment,, and of power born of ability. These impressions 
quickly crystallized into a firm belief. His every act fully justified 
the confidence that was reposed in him. 

Dr. Qellatly was born at Ballarat, aiud was educated at the Church 
of England' Grammar School, Ballarat, the King’s School, Parramatta, 
and the Sydney University. In 1891 he joined the New South Wales 
Forestry Department as a forest cadet, and worked for some time at 
various State nurseries. However, his hand itched for the pen, and a 
year or two later he entered upon journalism. Shortly before his 
retirement from the press two series of articles which he wrote attracted 
particular attention. One dealt with repatriation problems, and the 
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other was entitled Big War Deals,” He was generally recognised as 
one of the soundest financial authorities in Australia, and he was an 
unsparing critic of prospectuses of ventures which asked, on slender 
grounds, for the support of public money. In 1917 Dr, Gellatly was 
unanimously chosen as chairman of the New South Wales Journalists 
Board of Advice, by the newspaper proprietors, and by the Institute of 
Journalists. Dr. Gellatly was but 46 years of age at the time of his 
death. He is su^vived by his wife, two sons, and three daughters. 
The eldest of his daughters has just commenced a science course at the 
Sydney University. 

The wide experience which Dr. Oellatly gained in journalism, and 
his advanced legal training, provided him with an invaluable mental 
equipment for the position for which the Commonwealth Government 
selected him. A scheme for the creation of an Institute of Science 
and Industry had been elaborated, but, pending parliamentary indorse- 
ment, its permanent establishment was postponed. In June, 1918, Dr. 
Gellatly was intrusted, as Chairman of Directors of the future perma- 
nent Institute, with the task of organizing the industrial scientific 
investigations of the Commonwealth. In this work he was assisted by 
the Executive Committee of the Advisory Council, which, since the 
temporary inauguration of the Institute in 1916, had been carrying on 
its duties in the face of great difficulties. The appointment of a 
permanent administrative officer greatly stimulated the activities of the 
Institute, for it immediately became apparent that a wise selection had 
been made. The wide and intimate knowledge of affairs which Dr. 
Gellatly had gained during his connexion with the business community, 
combined with his tact and imagination, peculiarly fitted him for 
bringing together in cordial co-operation the working elements of the 
Commonwealth. He applied himself whole-heartedly and unsparingly 
to his new duties. His first visit to the various States yielded a rich 
harvest of good results. 

One of the cardinal objects of the Institute is to co-ordinate the 
experimental work of the States, The intention is not to link up the 
States under the Commonwealth, but to link up the States with the 
Commonwealth, In this aspect of the work Dr, Gellatly was con- 
spicuously successful. Science has no boundaries^ and in the interests 
of efficiency and economy, national needs must be the first considera- 
tiorn The co-operation of the Queensland Government towards the 
eradication of the prickly pear had been obtained, and he completed 
the ecbetne by obtaining the oo-opwation of the New South Wales 
IJol^niraent. As a result, an agreement baa been arrived at by which 
the Coi^qppnwealth uudert^^ per annum, for a period 

and eaeh of the two States £2^000 per annum for the 
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Plant and animal diseases wliieh annually levy such a huge toll 
ilpon the primary industries do not restrict their ravages to any one 
State. They devastate the crops and decimate the herds of the whole 
of Australia. The States realized the necessity of co-operative inves* 
tigations, but it was due largely to Dr. Gellatly that many important 
inquiries were co-ordinated, new investigations commenced, and a 
harmonious conjuction of interests established. Co-operative work in 
investigating the white ant, blow-fly, and numerous other pests has 
been undertaken, and a wider field of industrial research has been 
opened up. Investigation into tanning processes, viticultural and 
irrigation problems, and the introduction of new economic plants 
represent only a portion of the work upon which the Institute and 
State organizations are concentrating for the common good. 

Almost every one in Australia is familiar with the story of the 
reckless and wanton waste of our forest wealth. With our natural 
assets so seriously depleted, no endeavour w’as being made to ascertain 
the best economic uses to which the remnants of our magnificent 
timbers might be applied. Dr. Gellatly placed this work in the fore- 
front of the programme of original investigation which the Institute 
shotild carry out. He worked hard for the crf3ation of a JSTational 
Forests Products Laboratory, and met with generous support from 
the W'mtem Australian Government, which offered the Institute a sum 
of £5,000 towards the capital cost of the undertaking. N^otwith stand- 
ing the fact that the vegetation of the Commonwealth is highly peculiar, 
and that a great number of grasses and the most widely distributed 
plants, including the genus eucalyptus, are quite different from those 
of other countries, Australia still lacks the scientific staff and ay>paratus 
for enabling research work to be carried out. 

Investigation into problems affecting primary industries constitutes 
but a portion of the w^ork mapped out for the Institute. Dr. Gellatly 
strove hard for the establishment of a National Physical Laboratory 
for industrial research as distinct from laboratories designed primarily 
for teaching purposes or for routine testing. Jlis advocacy of this step 
brought upon him, and upon the Institute, a great deal of rtupid and 
unscrupulous criticism from a section of the community. The last 
editorial which he wrote for Science and Industry was an effective 
reply to the uninformed criticism levelled against the Institute and 
against liimaelf. The fact that every country of any industrial 
eminence at the present time — Great Britain, the United States, 
Fran^, and Japan— is working along similar lines to those which it 
is the policy of the Institute to proceed, and that Germany ow^ed her 
pre-war industrial efficiency primarily to the encouragement given to 
scientific resi^arch for tke advancement of industry, was studiously 
ignored by the opponents of the scheme. It was in his attitude towards 
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these bitter attacks that Dr. Gellatly displayed a true quality of great- 
ness. He possessed a sense of proportion which rendered him indif- 
ferent to criticism designed merely to hurt and destroy. On the other 
hand, he was eager to benefit from criticism of a frank and friendly 
nature designed to assist the Commonwealth in equipping itself for the 
struggle for industrial and economic supremacy which is now being 
entered upon. In this connexion, it is noteworthy that Canada, New 
Zealand, and South Africa are adopting similar measures to those 
which Great Britain has already given effect to, and which Japan, 
quick to seize upon every means for strengthening her commercial 
position, has closely imitated. 

In the editorial referred to Dr. Gellatly pointed out that the 
Institute has more than justified itself for several years to come as the 
result of the work it has done in standardizing steel. Already the 
standardization has been effected of structural steel sections, of railway 
rails and fish-plates, and of tramway rails and fish-jdales, ’ and the 
newly-born steel industry of Australia has been given assistance of 
tremendous value towards meeting the competition of huge and WTalthy 
overseas corporations. And these throe achievements re]>res(mt only 
the first iTistalment of the Institute’s contribution to industry. Engi- 
neering standardization, which has so greatly helped to build up the 
gigantic basic industries of the United States and of Germany, and 
which is also being applied to British industry, has already been 
invested with new interest to Australian manufacturers, and many 
requests have been made to the Institute to assist toward'^ the standard- 
ization of the industrial elements. 

Other matters to which passing reference must bo made, which Dr. 
Gellatly has particularly interested himself with since his connexion 
with the Institute, are the establishment of a scientific and industrial 
library, the creation of a Bureau of Information, and the establishment 
of this journal. All three are receiving more and more public support, 
and must prove of material benefit to the scientific workers of the 
Commonwealth. That the Institute has been able to accomplish so 
much when it has been compelled, owing to its temporary organization, 
to restrict its energies mainly to the co-ordination of research, indicates 
the wide field of usefulness which awaits the advent of a permanently 
established and a completely organized and equipped Institute of 
Science and Industry. 

Dr. Gellatly was a Doctor of Laws of Sydney University, and a 
barrister-at-law of the New South Wales Bar of seven years’ standing. 
This high academic honour which he won, and the manner an which he 
it, throws an interesting sidelight upon his character. During the 
time he was working for his examinations he was carrying out his 
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onerous and responsible duties as financial editor of the Sydney Morn- 
ing Herald, but he took them both in his stride, and was successful in 
each. To most men, with either the one or the other duties to fulfil, 
the task would have proved a tr^ung ordeal. He took his success 
modestly and lightly. Like all trulj- busy and active men, he was 
never so busy that he could not find time for additional work. His 
unassuming air, his quiet demeanour, and his kindly nature to a great 
extent concealed his great (*apacity for work, and it was not until he 
had accom])lished some particularly difiicult task that his closest friends 
knew tliat he had even been engaged u])on it. To the staff of the 
Institute he was guide, ])hilosopher, and friend, and the work which 
he got from all his associates was instinctive, not propitiatory. It was 
his blend of the sun r Iter in modo, forilfer in re. which evoked honest 
and willing labour. 

The Executive Committee of the Advisory Ck)un(*il of Science and 
Industry has (expressed its appreciation of the late Director in the 
following terms : — 

That the Executive Committee desires to record its high 
appreciation of the valuable services rendered to the Institute by 
its first Director, the late Dr. Gellatly, and its sense of the severe loss 
the Institute and the Commonwealth have sustained by his untimely 
death. The Committee feels deeply that the Australian movement 
for bringing Science to bear upon the practical problem of Industry 
will always owe a debt to the untiring energy, the alertness of 
intellect, the wise and moderate counsels and the syjupathetic 
temperament of the late Director.” 


Spiritual truth was the living force that turned 
the face of man toward the towering peaks of a true 
civilization ; science the lamp by which he could 
guide his feet towards this distant goal. 

-W. M. HUGHES. 
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MILITARY GAS MASKS FOR RESCUE WORK IN MINES. 


The Chemicals Committee of the Institute ims considered a 
suggestion by Mr. C. H. Blakemore, Mining Engineer, Sydney, that 
military gas masks might be used for rescue work in itiines. 

There are certain inines where the fire danger is a serious one, such 
as in the mines of the Broken Hill district, which are heavily timbered 
with a very inflammable wood, and their history already contains several 
serious fires accompanied with loss of life. 

Mr. Blakemore states — There are other mines wliich possess ore of 
.a class that, under certain circumstances, wdll take fire spontaneously 
due to chemical decomposition. I know of at least three co]>per mines 
in New South Wales where such fires — I might call them chemical fires 
— have occurred. 

There are only known to us to-day such things as tln^ Draegor 
Smoke Helmet, a thing which is very heavy to carry and wdiich requires 
some considerable training to make it safe for the wearers. A further 
disability is the expense of the fitting. Now, it a])])ears to me that tlie 
Military Gas Helmet ■which I have seen is light in w’eight, is easily 
adjusted, and is cheap in construction. It was capable of excluding 
such deadly gases as phosgene, and, with a little experimenting, might 
be made capable of being used in air which contains either OO2, CO, 
SO2, or SO3, no matter in what quantity.” 

He suggests that these light, cheap, and easily-adjusted gas masks 
could he provided in quantity to enable a number of men to take part in 
the rescue work; a filtering medium or absorbent could be used that 
would free the air from any of the above gases, and possibly a small 
cylinder of compressed oxygen could also be carried for use in cases 
where the oxygen has been reduced below the amount necessary to 
support life. 

The Chemicals Committee reporta that, though this suggestion is a 
very important one and worthy of consideration, it is, unless consider- 
ably modified, open to the fatal objection that' the gas masks charged 
with any ordinary absorbent are absolutely useless as a protection 
against car'bon monoxide, and the first indication of the presence of this 
gas would he the collapse of the wearer. 

.Ml the latest models of army gas masks (British and American) 
consist essentially of — 

(a) a mask, fitted with goggles, nose clip, and mouth-piece; 

(h) a connecting tube wdth valves; and 
(c) a canister filled with absorbent chemicals. 

It is interesting to note that the first -of this type was the Melbourne 
University Box Respirator ; minor improvements have been added to the 
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later models, making them more convenient to nse and wear, and the 
soda-lime employed as an absorbent has ])oen snpplomcnlod by the addi- 
tion of nut (diareoal and polassiuni permanganate, in order to protect the 
men against the numerous ])oison gases, such as ‘‘ tear gas,’^ “ snoozing 
gas,” and mpstard gas,” which followed the original chlorine gas 
attacks. 

For iijdustrial i»urposes at chemical and otlier works, the gases likely 
to be met with are — («) chlorine; (b) acidic gases, siicli as sulphur 
dioxide, nitric oxides, and prussic acid; (c) s])ecial chemicals, such as 
formaldehyde; and (d) carbon monoxide. 

Chlorine and the acidic gases are readily absorbed by the soda-lime 
used in these masks, and any of the standard types can be relied on to 
protect a worker without discomfort for at least an hour in an atmo- 
sphere containing up to .1 per cent, of chlorine or the acid gases 
mentioned. 

Forinahh'liyde, like acidic gases, irritates the nmeons membranes 
around the eyc's as well as in the throat and lungs. Goggles are here an 
essemtial for the protection of the eyes, and special absorbents are 
required If) render the air fit for res])iration in each specdal case. The 
ditiiculty, if not imj)ossibility, of absorbing carbon monoxide puts it in a 
class by itself; and, unfortunately, its ocenmmee is by no means uncom- 
mon. It may be exjiocted to be formed in any conflagration wherever 
there is insufficient oxygen for the conijdetf^ comhustion of tlie fuel. The 
Chemicals Committee is considering the question as to the desirability 
of instituting experimental work with a view to devising a mask effective 
against carhon monoxide. 

All fires in mines and in enclosed spaces may, therefore, not only use 
up the oxygen of the air, but also eonvert more or loss of it lulo the very 
poisonous gas — earbon monoxide — and protection can only be obtained 
by the use> of an apparatus wliieli provides an independent supply of 
oxygen. 

A number of types of rescue apparatus has heen devised and used for 
this purpose, and a recent report by a Committee of the British Depart- 
ment of Scientific and Industrial Research gives a very complete account 
of them, and also of the system under which they are used at some score 
of re.scne stations distributed over England and Scotland. They are all 
complicated, exjiensive, and heavy, and can he only little less uncomfort- 
able to wear than a complete diver’s suit, hut their value lies in the fact 
that they enable Avork to he carried out undc^r conditions, and in situa- 
tions, where life would otherwise he impossible. 

The Proto, Meco, Draeger, and Weg apparatus are all in common 
use; they weigh from 36 to 40 Ihs., and include a cylinder of compressed 
oxygen. A more recent apparatus, the Aerophor, is charged with 8 to 
10 Ihs. of liquid air (60 per cent, oxygen). Several other patterns have 
been suggested or patented, but have not come into use for rescue work 
in Great Britain. 

Such rescue appliances are useless unless worn by properly-selected 
and thoroughly-instructed men, and several fatal accidents have occurred. 
The British Committee makes several recommendations as to rescue 
station routine and organisation. Expert chemical and medical control 
are essential for safety. 
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The possibility of making industrial use of surplus military gas 
masks has received attention in both England and America, and papers 
describing their construction, and giving information as to their capa- 
bilities, are to be found in Eng, Mining Jour. (1919) 107, pp, 693-5, 
and in Jour. Ind. and Eng. Chem. (1919), pp. 420, 519, and 622. 
The question is also being considered by a Committee appointed by the 
Broken Hill Mining Managers’ Association, and the Institute has asked 
the Defence Department to obtain for experimental purpose a number of 
masks of the latest type of box respirator. 

The Chemicals Committee emphasises the following aspects of rescue 
or emergency work in polluted atmospheres : — 

1. The only generally safe apparatus are those provided with an 
independent oxygen supply. They must be worn by trained men. 

2. In many chemical works, where the air is known to be free 
from carbon monoxide, but contaminated by small amounts of acidic 
gases, any standard pattein of Army gas mask will afford protection 
if care is taken that the absorbent chemical he not exhausted. 
Several sets should be available at chemical works in case of emer* 
gency; but a warning is issued against their indiscriminate use for 
any or all purposes. 

3. Men are sometimes required to work in spaces charged with 
irritating dust or smoke. Relief can be obtained by the use of 
motor goggles to protect the eyes, and a mask (readily improvidod) 
of cotton wool or oven cloth over the mouth and nose to filter tlu‘ 
air as it is inhaled. 


SCIENCE AND INDUSTRY IN NEW ZEALAND. 

The Industries Committee of the New Zealand House of Represen- 
tatives has made the following recommendations for the creation of a 
Board of Science and Industry: — 

(1) That a Board of Science and Industry be established for the 

development of national resources. 

(2) That the Board be given an assured finance for five years; 

it is recommended that it should receive not less than 
£5,000 for the first year and £20,000 for each of the four 
following years. 

(3) That the Board shall be representative of the various sections 

of science and industry. 

(4) That the Board shall, as one of its chief functions, consider 

all proposals for specific scientific researches, and shall 
allot to the proper person or persons the duty of conduct- 
ing such specific researches as it may approve. 

(5) That in order to avoid centralisation, and in the interest of 

economy, the Board, in the carrying out of investigations, 
shall wherever possible co-operate with the University, 
College authorities in the various centres, witii a view to 
making the fullest possible use of their staffs and labora- 
tories; there shall also be set up local AdvLsory Boards to- 
inquire into, advise, and report upon local problems. 
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(6) That one of the duties of the Board shall bo to advise 

primary producers, and those engapfed in industrial pur- 
suits, as to the results of scientific investigations afl’ecting 
or calculated to benefit their Industrie's, including pro- 
cesses for the utilisation f)f waste products. 

(7) That the Board shall liave power to establish scholarships 

and also to award bonuses and prizes, with the objt‘Ct of 
eneouragiiig scientific and industrial research. 

(8) That the Board shall keep touch with Goverumenl Dc])art- 

nients and also with scientific and educational institu- 
tions, with a view to co-operation in scientific investiga- 
tion as well as in furtherance of scientific education and 
of everything wdiicli will tend to foster a greater appre- 
ciation of the advantages of science, not only by 
producers, but by the people at large. 


INDUSTRIAL ART. 

The attention of the Institute has been drawn by Mr. 11. II. Smith, 
Principal of the Technical Art School, Ballarat, to the national import- 
anee of industrial art in the development of many of our industries. 
There are numerous industries wdiich are almost entirely dej)eudcnt 
upon design and creative art for their success and reputation, siicli as 
the textile industry, decorative pottery, and the manufacture of wall 
papers. It is the axiom of the trade that the ])atteru largely sells the 
cloth, and it is admitted on every hand that the d(‘velo])nient of certain 
Australian iudustri(‘s an? hampered by the lack of skilled designers and 
craftsmen. Mr. Smith urges that a systematic develo})ment of indus- 
trial design, based on our natural flora and fauna, should in time develop 
a national type of design and an article peculiar to Australia, wdiicli 
would be recognised in other countries, and in time attain a reputation 
as world-wide as that now enjoyed by Lambeth, Sevre^s and Dresden 
pottery. Paisley shawds, or West of England tw'eeds. “ Before we can 
hope to develop an international style of art, a much more systematic and 
fully-organized study of industrial art is iu*cessary. 


ENGINEERING INDUSTRIES AND SCIENTIFIC RESEARCH. 

The British Engineering Trades (New Industries Commitlee), in its 
report to the Minister of Reconstruction, strongly emphasises the great 
importance of scientific and industrial research in connexion w^ifh the 
establishment and development of new Engineering Industries. It is 
recommended that the National Physical Laboratory, wdiich has done 
invaluable work during the war, should be greatly developed and 
equipped with substantial funds to enable it to undertake researeh on 
the largest possible scale. It is stated in the report that the work done 
by the National Physical Laboratory is insufficiently known to inaiui- 
facturers, and the Committee feels that it is desirable that steps should 
be taken to draw the attention of all those who might benefit by its 
sendees to the assistance that it can afford. 
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SPECIALISATION AND STANDARDISATION IN 
ENGINEERING INDUSTRIES. 

The same Committoo states that it is clear that, in some branches of 
the Engineering trades, industry has not kept pace with up-to-date 
requirements. The principal remedies for this state of affairs are 
believed to be specialisation and standardisation. Specialisation leads 
directly to standardisation of the product, first because it is necessary to 
secure economy of manufacture, and, secondly, because a more extended 
experience with a restricted range of products brings out the best 
methods of construction and manufacture. By standardisation the 
Committee does not imply the slavish adherence to a fixed design to 
the detriment of the iiitroduction of improvements or of entirely new 
designs. On the contrary, it is anticipated that the combined policy 
of specialisation and standardisation will mean rapid progress. 


STANDARDISATION OF CHAINS. 

One of the results of war-time collaboration in the national interests 
of British Chain Manufacturers is now s(*('n in the formation of a perma- 
nent Association, the main objects of wdiich are — 

(.1) The standardisation of chains, whe(*ls, and chain wheel- 
cutters, so as to insure interchangeability and increase production. 

(2) The carrying out of comprehensive research Avork. It is 
anticipated that the policy which the Association has thus adr)])ted 
will enable Britisli driving chain manufacturers to greatly extend 
and improve their businesses. 


STANDARDISATION IN COACH BUILDING INDUSTRY. 

At the recent Federal Conference of Coach, Waggon, and Motor 
Body Builders, held in Melbourne last September, attention A^'as directed 
to the desirability of standardisation of materials and esjiecially of 
wheel materials. Information was furnished to the Conference showing 
the extraordinary variety in sizes and types of spokes and naves used, 
espefdally in drays and waggons. Great interest was evinced in the 
question, and the Conferenc^^ passed a resolution requesting the Institute 
of Science and Industry to convene a Conference of Coachhuilders and 
Manufacturers of Carriage and Waggon Materials to draw up a schedule 
of standard sizes and shapes for carriage materials. 

The question of the utilisation of Australian timbers was also dis- 
cussed by the Conference, and a second resolution was passed urging 
that research work on the physical properties of Australian economic 
timbers should he undertaken by the Institute on the lines adopted by 
the Forest Products Laboratory of the United States of America Depart- 
ment of Agriculture. . ... . 


POWER-ALCOHOL-RESEARCH WORK IN ENGLAND. 

At the request of the British Alcohol Motor-fuel Committee, Pro- 
fessor Harold B. Dixon, Department of Chemists, Manchester Univer- 
sity, has undertaken the direction of a scheme of experimental work to 
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provide accurate data concerning the behaviour of power-alcohol, 
alcohol-benzole, alcohol-ether and other alcohol mixture vapours, in their 
combustion with different volumes of air, and with varying percentages 
of water and denaturants. Professor Dixon has pointed out that the 
supply of petrol will not last nearly so long as the sup])ly of coal. 
Petroleum experts, he stated, all say that the supply will not last very 
many years, if the demand increases at what appears to be the present 
rate of consumption. If our coal supply will last 400 years, it is quite 
possible that the sup])ly of petrol might only last 40 years. It is, there- 
fore, necessary to look out for .som(‘ substitute wliicli will be more 
perennial and more permanent than the supplies of petrol, and amongst 
the possible substitutes alcohol is an obvious one. Keferring to the aims 
of the Alcohol Motor-fuel Conimitlee, Professor Dixon said tiu^y were 
out to discover wliether alcoliol could be made cheaply, whether by ftu’- 
mentation of grain of some sort, or of ])(.taloes or fruits, or whether it 
could be made synthetically from ethylene, or from liydrocarbons to be 
extracted from coal gas or from coke-oven gas. If a new ])etrul substi- 
tute is found to be of practical utility^ it Avould be used not only for 
motor ears, but for oth(*r internal condmstion engines. There are 
certain physical ])ropei*tios of alcoliol wliich have to be studied in order 
that engin(‘H wliich burn it can be rightly designed, and it is research 
on those ])hysical properties that Professor Dixon has been asked to 
uiKh'rtake for the Oonimittee. 


POWER -ALCOHOL-~RAW MATERIALS. 

In the r(‘port of the British Committee which is investigating the 
questions of the production and utilisation of alcoliol for power and 
traction purposes, the information given regarding the various raw 
materials confirms the conclusions reached by the Sjiccial (.'omniittee of 
the Institute of Science^ and Industry. In its report the British Com- 
mittee states that steps should be taken to insure increased production 
of power-alcohol by the extended use of the vegetable matters from which 
it may be obtained. Important materials of this nature ‘are — 

1. Sugar-containing products, such as molasses, malma flowers, 

sugar-beet, and mangolds. 

2. Starch or iiiulin-containing products, such as maize and other 

cereals, potatoes, and artichokes; and 

3. Cellulose-containing products, such as peat, sulphite wood- 

pulp, lyes, and wood. 

With a large scale cultivation of maize and other cereals as 
materials, the manufacture of power-alcohol has admitted possibilities, 
and the prospective production of alcohol from these sources in the 
overseas Dominions and other parts of the Empire is encouraging as 
regards quantities and cost. Some interesting information is given 
regarding the production costs and yields of power-alcohol from the 
flowers of the mahua tree (Bassia latifoUa)^ which flourishes in the 
Central Provinces of India and in Hyderabad The sun-dried flowers 
of this tree contain on the average 60 per cent, by weight of fermentable 
sugar. They can be collected and delivered to the factory in the zone 
of growth at a cost of £1 10s. per ton, and the yield is found to be about 
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90 gallons of alcohol (96 per cent.) per ton. Ah regards potatoes and 
artichokes, the Connnittee concludes that power-alcohol cannot be pro- 
duced in Great Britain from these sources on a commercial ha-sis, except 
under some system of subvention. Similar conclusions are reached also 
in regard to sugar beet and mangold crops. No satisfactory method 
for the utilisation of peat as an economic source of power alcoliol has 
been brought under the notice of the Committee. The opinion is, how- 
ever, expressed that in connexion with researches into the use of peat 
for various purposes, its potential value as raw material for the manu- 
facture of alcohol should not be overlooked. 


LUMINOUS PAINTS FOR LEVEL-CROSSING GATES. 

A proposal has been made to the Institute that phosphorescent paints 
should be used for painting gates and posts at railway level-crossings, 
thus obviating the necessity for artificial lighting at such places. 

Phosphorescent paints, consisting essentially of more or less pure 
sulphides of calcium, strontium, and barium, have been used since the 
eighteenth century. They are more efiicient if the impurities consist 
of manganese, lead, bismuth, or uranium salts. They phosphoresce for 
a short time after having been exposed to a bright light, but they are of 
limited value. Recently auto-luminous paints have been made by mixing 
zinc-sulphide with a small amount (about 0.01 per cent.) of radium 
salts, and these, though necessarily expensive, have been largely used for 
illuminating watch dials, keyholes, electric switches, &c. The radium 
on a watch dial is stated to cost about 6d. 

A recent development has been to replace the radium by 
mesothorium; the latter is present in thorianitc and rnonazite, and is 
obtained as a by-product in the mainifacture of gas mantles. The 
cheaper price of the mesothorium is, however, largely counterbalanced 
by its short, useful life. It may be considered that it will not develop 
its full activities for some months after it has been prepared, and that 
it will cease to be of much use after about five years. Of course, it is 
possible that by that time sufficient advance will have been made in our 
knowledge of luminous paints to justify the scrapping of all such mix- 
tures as could be made to-day. Considerable use was made of these 
paints during the war. Luminous tapes were used to define paths, 
&e., leading to the front line trenches, and raiding parties would wear 
luminous patches on their tunics to assist their identification by one 
another in the dark. 


KELP INVESTIGATIONS- 

In connexion with the experimental work which has been going on in 
Tasmania in regard to the utilisation of bull-kelp, Mr. V. G. Anderson, 
Melbourne, has specially interested himself in this matter, and has 
collated a great deal of information regarding developments in other 
countries, especially in the Dnited States of America. Mr. Anderson 
has kindly consented to prepare a report on the whole question for pub- 
lication as one of the Institute’s bulletins. 
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WHITE ANT PEST. 

Co-operative arrangements .have now heon eomplotecl betAvcen the 
Institute and the ?fcw South Wales Department of Agrieulture for 
carrying out investigational work in connexion with the white ant pest. 
A Special Coinmitteo has been established for the purpose of controlling 
the work. The personnel of the Committee is us follows: — 

Mr. A. A Ramsay, Agricultural Chemist’s Department, Sydney, 
and Dr. G. P. Dariiell-Smith, Department of Agriculture, 
Sydney, representing the 'New South Wales Department of 
Agriculture. 

Mr. G. F. Hill, Entomologist, Insiitnte of Tropical Medicine, 
Townsville; Mr. L. Harrison, B.A., B.Sc., Lecturer on Biology, 
Sydney University; and Mr. E. E. Turner, B.A., B.Sc., 
Lecturer on Organi<^ (Jheniistry, Sydney University, represent- 
ing the Institute of Science and Industry. 

It may he remarked that Mr. G. F. Hill has already carried out a 
large amount of investigational work on termites, both in the ^forthern 
Territory and at Townsville, and he has con(*luded that local conditions 
in Darwin would be more favorable for the study of these insects than 
in Townsville. Mr. Hill is now compiling the results of his investiga- 
tions during his four years’ stay in the Northern Territory, and they 
will be published as one of the Institute’s bulletins. 

ALUNITE. 

It is rejiortcd that a very extensive deposit of alunite has been dis- 
covered on the West Coast of Vancouver Island, B.(\ At the request 
of the persons interested in this deposit, the Institute has furnished full 
information regarding the results of the research work carried out in 
Australia. The authorities in British Columbia are of the opinion that 
the experimental work carried out hy the Institute will he of considerable 
value in facilitating the development of their deposits. 


FLUE DUST FROM FURNACES. 

The Institute has been requested to advise as to the value for fertilis- 
ing purposes of the flue dust from the Richmond Electric Light and 
Power Station. Analyses of the dust were made, and disclose the fact 
that the material is of uo value as a source of potash or as aii agricul- 
tural fertiliser, except for some slight mechanical effect it may have on 
certain soils. The dust contained only 0.05 per cent, of potassium oxide 
and 0.3 per cent, of phosphoric anhydride. 

THE FLAX INDUSTRY. 

The Commonwealth Flax Industry Committee, which was estab- 
lished hy the Government on the recommendation of the Jnstitutc, as a 
result of the Conference of Agricultural Scientists convened in 1917, has 
recommended the Government to continue the guarantee for raw-flax. 
It is understood that the Government does not intend to let this industry 
languish. Already the acreage under crop has been increased from 500 
to 2,200 acres, and the Flax Committee anticipates that no less than 
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6,000 acres will be planted during next season. The development of this 
industry is directly due to the work of the Institute of Science and 
Industry, and the increase in wealth already produced would pay several 
times over for the total coat of the Institute. 


BAGASSE AS A RAW MATERIAL FOR PAPER PULP. 

The possibilities of utilising bagasse, which is the waste material 
from sugar mills, was investigated in England by Thomas Iloiitledge as 
far back as 1856. Previous to that time linen and cotton rags wore 
about the only known material for book and writing papers. Mr. 
Routledge^s experiments were carried on in an open vomiting boiler by 
cooking with caustic soda, and he was successful in producing high grade 
papers from the material. On account of the facility of collecting 
esparto grass by cheap labour in Morocco, it was decided to utilise 
esparto in the manufacture of high grade book-printing papers wliicli 
could have been produced from bagasse if the commercial conditions 
had been tiiore favorable. Esparto has recently become much more 
expensive, owing mainly to increased labour costs in collection, and the 
time may not be far distant when, by proper preliminary treatment, 
bagasse fibre may supplant esparto and become commercially practicable 
in locations where the conditions are favorable. 

From time to time various exf>erimcnts with bagasse have been 
carried out in the United States of America. A number of patents 
have been issued for methods of treatment, but they are of doubtful 
value, since bagasse can l>e treated by the ordinary methods such as are 
used in the manufacture of esparto papers. Tlie whole question 
appears to hinge on the conditions of the sugar industry. Sugar mills 
generally produce large quantities of bagasse for a few montlis of the 
year, while for the balance of the year they are shut down. Bagasse 
deteriorates rapidly when stored in air, and it would not be practicable 
to establish a pulping plant except for practically continuous opera- 
tion throughout the year. From the sugar miller’s stand-point, it is 
evident that he must sell his bagasse at a price high enough to replace 
it with other fuel to advantage. 

The ]>roblem of supplying bagasse to a continuously operating pulp- 
ing plant from an intermittently operating sugar mill involves treating 
the bagasse at the sugar mill in such a manner that it can be stored 
without deterioration during the period sugar mills are idle. This 
is the most important pro-blem in the bagasse situation, and it must be 
satisfactorily solved before bagasse can be used commercially in a 
pulp-manufacturing plant. Experiments on this problem have 
recently been carried, out in England by Messrs. Joseph H. Wallace 
and Company, and it is stated that the results are, so far, promising. 


IMPERIAL ENTOMOLOGICAL CONFERENCE. 

The Commonwealth Government have received from, the Colonial 
Office a letter stating that an Imperial Entomological Conference is to 
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be held in London in 1920. It is considered that siicli a Conference 
would serve a number of useful purposes, of wliich tlie two most 
important are — 

(a) It would bo valuable as bringing togetlier the official 
entomologists, who would discuss problems of Imperial 
importance in the prevention of tlio spread of insect- 
borne diseases; and 

(h) It would afford an opportunity of placing the entomo- 
logists in closer touch with the Imperial Bureau of 
Entomology and of settling lines on wliicli that Bureau 
can render further assistance to the different parts of 
the Empire. 

In many of the problems in wdiich the Institute is concerned, 
entomological work is of the first importances The Institute, there- 
fore, approves of the proposal to hold ihe Imperial Conference, and 
thinks it desirable that the Comnioiwealth should be re])reseiited. As 
neitlier the (Commonwealth (Jovernment nor the Institute has an official 
entomologist, and, w’ith a view" to save expense, the Institute has ro- 
commended that advantage should be taken of the presence of Professor 
R. D. Watt, M.A., B.Sc., Sydney University, in London next yt^ar tr> 
officially represent the Commonw^ealth at the C^onfVrence. 


INDIGENOUS GRASSES AND FODDER PLANTS. 

The Institute has received a report on the above matter from the 
Standing F*ornmittee which w’as established as tlie result of the 
Inter-State Conference of Agricultural Scientists convemfi in M(d- 
bourne by the Institute in November, 1917. The purpose for wdiicli 
the (.V)riimittee "was appointed was to deal with the colh^ction, 
propagation, im])rovement, and cultivation in suitable areas of 
indigenous grasses and fodder plants. 

Mr. (jT. L. Sutton, re]>res€mtative of the Committee in Western 
Australia and the Commissioner for the wheat belt in that State, has 
found that Sudan grass in Western Australia has ])roduced better 
results than the native grasses. This was also the ease in Now Soiitli 
Wales last summer, but it must he remembered tliat the drought 
conditions were phenomenal, so that the results from last season are 
inconclusive. Moreover, Sudan grass must he treated as an annual. 
It should, however, poeupy a useful place in the semi-arid districts of 
Australia. The demand for seed of this grass for the interior of 
Now South Wlales has been remarkable. 

Thorough investigations into the germination and growth of native 
grasses were carried out by Mr. W. J. Spafford, the (Committee’s 
representative in South Australia. The results aclueA^d in regard 
to the ready germination and persistent growth of Wallaby grass 
(Danthonia senii-annularw) should help to extend the reputation 
which this grass has already obtained in New^ South Wales. Plots of 
this grass are being extended in New South Wales with very little 
difficulty, and as many sheep4)reeder8 consider it the best all the 
year round grass ” we possess, this development is a matter of consider- 
able importance. As in South Australia, Australian millet {Panicnm 
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decomposUitm) has been found to germinate very easily in New South 
Wales. The small growth in the former State was probably due to 
the lateness of the season. In New South Wales it grew about 2 feet 
high during the past season, which was one of the driest on record. 
Its succulence is a very desirable feature. 

The germination of Coolah grass (Panicum proluhim) was fair in 
South Australia and Western Australia. During the drought in 
New South Wales this grass was cut at Hawkesbury Agricultural 
College three times at over 3 feet high on a rainfall of about 5 inches, 
while in other parts of the New South Wales coastal districts farmers 
reported on it very favorably. 

Queensland bluegrass (Andropogon sericc\is) proved in New 
South Wales to be very susceptible to drought, and was inferior to 
Satin Top grass (Andropogon erianihoides). In this respect there 
are some strains of Queensland bluegrass superior to the native strain, 
and thcBe are being propagated at Cowra Experiment Farm. Other 
grasses which have shown out well in New South Wales during the 
past drought are: — Elephant grass (Pennisetum purpureum) ; Rhodes 
grass (Chloris gayana); Hooker’s Fescue (Schedonorus hookerianus) , 
A considerable number of other grasses is being tested by the Com- 
mittee. 


COTTON GROWING. 

In connexion with the experimental work which is being carried 
out by the Institute on the subject of cotton-growing, the opinion of 
experts, both in Australia and abroad, is that the proper way to 
develop the cotton industry on a secure basis in this country is by 
experimentation, as has been done in the case of wheat-growing, so as 
to ascertain the varieties of cotton best suited to climatic and other 
conditions in various parts of Australia. The Institute has accordingly 
obtained, for experimental purposes, from the Bureau of Plant 
Industry, Washington, United States of America, small parcels of a 
number of leading varieties of cotton seed, including especially long 
stapled varieties and the varieties cultivated during recent years in 
Arizona and California. The climatic conditions in these two States 
approximate more closely than other parts of the United States of 
America to conditions in Queensland. This cotton seed will be 
cultivated experimentally under proper control. Special steps have 
been taken for the treatment of the seed, without impairing its vitality, 
so as to avoid risk of introducing with the seed any disease attacking 
the cotton plant. 

One of the drawbacks to the development of the cotton industry on 
an extensive scale in Australia bias been the high cost of labour as 
compared with other countries. There are various indications that 
the cost of labour both in the Unite4 States of America and Egypt is 
likely to increase. We are told that recently 30,000 negroes have 
given up cotton farm work and have accepted engagements in Chicago. 
There is a general movement, also, among factory and other workers 
in the soutliern States of America for higher rates of pay and shorter 
hours. 
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COTTON RESEARCH ASSOCIATION. 

Under the mdieme ))ronnilgated hy the British Department of 
Science and Industry, a Cotton Industry Kesearch Association has 
been established. Tlie attention of this Association will be directed 
to the development of cotton-growing within the Empire, to all that 
relates to the chemical side of the industry, and to manufacture. The 
comprehensive objects can be best described in the otiicial terms of the 
Association, viz. : — 

To promote research and other scientific work in connexion 
with the production of cotton and its utilization in industry, 
and, generally, in connexion with any branch of trade or 
commerce producing, using, and handling cotton, whether in a 
raw or manufactured state, or producing naudiinery, accessories, 
substances, or appliances to be em})]oyed in the production of 
cotton or its utilization in industry, and to ])rovidc and spend 
money as may be thought nocassary or convenient for these 
purposes, and to encourage and improve the education of persons 
who are engag(‘d, or are likely to be engaged, in the industry.” 

The Department of Scientific and Industrial Research has agreed 
to contribute £5,000 ])er aiiuiim for five years on the condition that 
the Association raises a similar sum. If more is contributed by the 
Association, an equal amount will be added by the Gov('riim(mt. The 
Federation of Cotton S])inn(*rs and Manufacturers^ Association, the 
Employers’ Federation of Dyers and Finishers, and the F(*deration of 
Calico Printers are actively co-operating in the work. Ajqilications 
have recently been invited for apimintment to the position of Director 
of British Cotton Industry Kesearch Association, at a salary of not 
less than £1,250 ])er annum. 


COTTON INDUSTRY IN SOUTH AFRICA. 

Since the establishment of the Union, the cotton industry in South 
Africa has made considerable progress. The latest available figures 
show that over 7,000 acres are under cultivation, mainly in the Rusten- 
burg and Waterberg districts. The yield of seed cotton has increased 
from 41,000 lbs. in 1910-11 to 700,000 lbs. in 1916-17. During the 
same iieriod the yield of lint has increased from UI,000 lbs. to 
233,000 lbs. Later results arc not quite so good, owing to the damage 
by the boll-wonn and by frost; had conditions favorable, the 

yield of cotton, according to the estimate of the Rustenburg Fanners’ 
Co-operative Union, would have been between three and five million 
pounds of cotton. 

It is felt, however, that, in sj^ite of the growth of the cotton 
industry, the methods adopted in treating the cotton seed do not enable 
the growers to realise the fullest possible value of their product. The 
Rustenburg Farmers’ Co-operative Union applied some time ago to 
the Industries Advisory Board for financial asistaiice in the proposed 
erection of an oil-expressing plant. A Committee of the Advisory 
Board visited Rustenburg in December, 1917, to investigate. The 
Co-operative Union proposed that the oil press should be erected by the 
Government, and contiolled by the Union on the pound for pound 
principle. 
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After investigation the Industries Advisory Board made the fol- 
lowing recommendation to the Government: — 

That, after due consideration of the subject, this Board 
desires to recommend that the financial assistance asked for in 
respect of the erection and equipment of an oil-expressing mill, at 
Eustenburg, be granted by the Government to a combination of 
cotton-growers, membership in which sliall bo given to the growers 
of cotton throughout the Transvaal province, and this for the pur- 
pose of aiding the development of an important industry. The 
Board is further of opinion that some proportion of the funds 
required for the purpose should he raised by the members of the 
said combination of cotton-growers, or that satisfactory security 
for the repaymeiiit of the loan should be ftirnished.” 

The matter is now under consideration by the Government, and a 
decision will probably shortly be made. 


REVISED CLASSIFICATION OF IMPORTS. 

In connexion with the work which is being undertaken by the 
Institute with a view to bringing about a more satisfactory grouping 
and adequate sub-division of statistics of imports, the (Hui tuber of 
Manufactures has now nominated members of the Committees which 
are to carry out the work, and wliieli will consist in each case of a 
manufacturer, an im}>orter, and a statistical and Tariff ('XjKjrt. The 
following have been appointed members of the respective ('Ommitti*es 
on the nomination of the Chamber of Manufactures: — 

1. Foodstuffs of Animal and Vegetable Origin. — Mr. Guy 

Smith, Hoadleys Pty., Melbourne. 

2. Vegetable Substances, &c. — Mr. T. Hogg, Jas. Miller & Co., 

Melbourne. 

3. Ajtparcl, Textiles, &c. — Mr. K. A. Pryor, Acme Shirt 

Factory, Melbourne. 

4. Oils, Fats, &c, — Mr. F. W. Kitchen, J. Kltelien Sou:, 

Melbourne. 

5. Machines and Machinery, &c. — ^Mr, E. P. Lewis, Kelly & 

Lewis, Melbounie. 

6. Indiariibber. — Mr. F. S. Ormiston, Barnet Glass Kubber Co., 

Footseray. 

7. Leather, &c, — ^Mr. A. ,0. Vary, North Melbourne. 

8. Wood and Wicker, &c. — ^Mr. R. R. Grundy, Grundy & Co., 

Brunswick. 

9. Earthenware, Cements, &c. — ^Mr. J. S, Walker, Royal Park. 

10. Paper. — Mr. A. R. Stewart, McCarron, Bird, & Co., 

Melbourne. 

11. Stationery. — Mr. A. R. Stewart, McCarron, Bird, & Co., 

Melbourne. 

12. Jewellery, &c. — Mr. J. Larard, Larard Bros., Melbourne. 

13. Optical Instruments, &cJ — Mr. Russell Griinwade, Felton, 

Grimwade & Co., Melboilrne. 
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SHEEP-FLY PARASITES. 

In connexion with tlie n^ported discovery hy ProfoHsor J.efroy, in 
England, of certain new species of parasites which destroy sheep 
blowflies and th.eir pnpje, the Institute has made inquiries into the 
matter, and has received a cablegram from the High ( ■oinmissioner’s 
Office, London, stating that Professor Lefroy believes it will be 
possible to reproduce in Australia natural control of the sheep-fly pest 
similar to that obtaining in Great Britain. Professor Lefroy has 
four separate sheep-fly parasites under observation, and the indications 
are that at least one is very satisfactory. Three of the parasites are 
stated to be innocuous, excepting in regard to sheeq> flies, but, as 
regards the fourth, ex])eriments under control are necitssary. Further 
experiments are b(‘ing carried out in England, and it is intended, if 
the results are satisfactory, to obtain sufficient s])eciinens for experi- 
ment in Australia towards the end of the year. Tlie Tiistitute lias 
made a grant of £100 for these purposes, and Dr. Gilruth is keeping 
in touch with the work whilst he is in England. 


CONTAGIOUS ABORTION IN CATTLE. 

For some time past a considerable amount of v{iliiable investi- 
gational work has been carried out by Professor 11. A. Woodruff and 
Mr. H. R Seddon, of tlie School of Veterinary wScionce, Melbourne, 
on the subject of contagious abortion in catth* — a disease which causes 
au estimated loss of from £250,000 to £500,000 annually in Victoria 
alone. The investigations were stoiiped, as Mr. Seddon enlisted, and 
has not yet returned to Australia. He is now undergoing a special 
course of training in England, witl) a view to continuing the investi- 
gations on his return to Australia. The valuable results which have 
been obtained from tliese investigations have been duo partly to the 
special faciliti(*s wliiidi exist for the work in Victoria. Tlu^re is con- 
tagious abortion among a herd on one of tlie Victorian Department 
of Agriculture's farms, which carries about 120 head of stock. That 
herd has been in existence for ten or eleven years, and an accurate 
record has been kept of every service, every calving, and ev(*ry abortion. 
The whole history of the herd is, therefore, on record. A similar 
opportunity has probably not occurred to investigators in other 
countries. The Institute has made a grant of £150, in order to enable 
Professor Woodruff to employ a research scholar to carry out investi- 
gations on two lines of work whi'cli 'will be complementary to the 
continuation of the larger investigations which are contemplated. Thii 
objects of the work, which is to be started at once, are : — 

1. To discover a method of raising the virulence of the con- 

tagious abortion bacillus, so that its inimuniring power 
may be similarly raised. 

2. To determine the effect of sensitized living cultures to 

discover — 

(a) Whether they will infect and so produce carriers ; 

or 

(h) Whether they will set up an immunity without 
infecting, and so avoid the carrier risk. 
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DISEASES AFFECTING PRIMARY PRODUCTION. 

As a result of a discussion at the last meeting of the Executive 
Council of the Primary Producers^ tlnion, Sydney, the Institute has 
been asked to concentrate specially upon scientific research work in 
regard to all diseam^s that affect primary production. The Primary 
Producers’ Union points out that problems requiring immediate atten- 
tion are contagious abortion, black-leg, and itcli in horses; and in 
connexion with plant life, rust and other fungus diseases in wheat, 
and the eradication of noxious weeds — particularly St. John’s Wort. 
It is hoped that when the Bill to establish the permanent Institute is 
passed, the work which is now being done in regard to these matters 
will be actively developed. 


WOOL RESEARCH. 

In a farewell address to members of the Australian Imperial 
Force who have been taking an intensive course' of study in wool at 
the Bradford Technical College, Mr. A. E. Lightowler, Deputy Chair- 
man of the Technical College Committee, drr'W attention to the fact 
that a Wool Rrjsearch Association has been established in England by 
the British Department of Science and Industry. lie hoped that 
before long a branch of this Association would be establidied in Aus- 
tralia in conjunction with the Institute of Science and Industry, 


A Glass Research Association is being formed in England under 
the aegis of the Department of Scientific and Industrial Re\search. The 
scheme provides that the glass manufacturers will contribute £25,000 
over a period of five years on the condition that the l)e])artment finds 
a sum of £75,000 over the same period. 


The for tcionco graduotet u not difputed ; tho demand ii 

another matter, and it it unfair to attract ttudentt by numerous 
•cholartbipt to past through a University or College course and then 
to leave them stranded, or with an entirely inadequate reward, at the 
end. Before increasing scholarships and increasing the competition for 
a hare livdihood in what, in pre-war days, was an overcrowded 
profession, it is first necessary to educate the industrial world; to open 
a reasonable number of posts in the technical departments cd tiie 
Gtfvemmsnt to men who have epecialized in science, and to improve 
out of all recognition tho position of technical teachers. Once the 
public realizes tibat first-class opportunities are provided by a scientific 
career there will be no lack of candidates. 

-Science Progreee* 
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The Value of Irrigation. 

The Murrumbidgee Scheme. 

By E. N. ROBINSON. 

.Vo. 1. 

Australia has not yot risen to a full u])})r(*(‘iation of tln^ value of 
irrigation. Three or Four of the smaller settlements along the Murray 
have re(‘ently attracted more than passing attention, and the results 
which have followed their development would, without doubt, have 
hastened settlement had the water been available to justify a further 
large extension of tlu^ acreage in these localities. Until extra provision 
is made for storage at the In^ad of this im]>ortant waterway, there can 
be no appreciabh' increas(‘ of ihe irrigable area along the Murray. As 
the scheme which has becm decided upon by New South Wales, Victoria, 
and South Australia, aud which is being financially backed by tin* 
Oominouwealth, ])roce(‘ds, more and more land will be available, and 
it will he eagerly ana])ped up. 

The keen demand for Murray River blocks, however, does not prove 
a general recognition of the economic importance' and advantages of 
irrigation farming. It simply arises from the fact that the settlers at 
Mildura, at Keninark, and other places have prospered exceedingly 
during the last decade, and that the story of their success, often widely 
exaggerated, has eneonraged the belief that to plant 10 acres of vines 
and a f(‘W orange tn'cs is the surest way to get rich quickly. Apart 
from these outstanding illustrations to the contrary, irrigation enter- 
fu'iscs have not given birth to that ricli and stable settleimmt which 
was so confidently antici])ated. Many factors have contributed to their 
n*tardinent. EngimH*riiig mistakes, din' to a lack of knowh'dge of Koil 
condition, liave been jirobably the most prolific source of failure. The 
selection of relatively unsuitable areas, aud the endeavour to adapt 
them to inappropriate purposes, occasioned other serious setbacks. 
The delusion, that still to a large extent ])rovails, that the application 
of an almost unlimited quantity of water to a small area of land is the 
surest way to achieve good results, has frequently brought about th(* 
ruin of many a hard- working settler. In short, failure has sprung 
from indifferent scientific knowledge on the ])art of those who designed 
some of olir earlier schemes, accelerated and completed by an insuffi- 
cient scientific knowledge on the part of those who settled thereon. 
These mistakes, however, belong to the past. The serious defects have, 
to a large extent, been remedied, and a fresh start has been made. 
Australia has had to buy her experience, and in this respect she is by 
no means singular. The United States has made many more serious 
and more costly mistakes than v/e have done, and it were well to keep 
this fact in mind, rather than to brood over melancholy recollections. 
We can profit from our sad experience, as the United States has done 
from hers, and patiently look forward to the realization of those dreams 
of prosperous settlement which our initial grandiose undertakings 
inspired. 
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The Yanco irrigation scheme promises a fulfilment of these long- 
cherishod hopes. It possesses all the broad, natural features essential 

to successful development. 
The human factor will be 
the determining quantity. 
There may probably be 
much to learn about the 
treatment of the land, but 
the soil, from a fertility 
consideration, is good; the 
water supply is unexcelled, 
and the climate is ideal. 
Bitter critics of the under- 
taking, however, are not 
lacking. Their name is 
legion. Condemnation is 
based 'Upon the non -success 
of some of the original 
settlers. Without en tering 
. into the merits or demerits 
‘‘1^ of the agitation which re- 
y suited in an enormous sum 
^ being paid as compensatio)!, 
^ the fact remaiiis that con- 
^ tigiious and similar land 
I which disappointed men 
^ have abandoned is now be- 
^ ing profitably cultivated. 
^ The purpose of this article 
is to outline the nature of 
the project, and not to dis- 
I cuss in detail difficulties 
^ which are inseparable from 
any big land settlement pro- 
position, whether irrigation 
or dry-farming. 

From an engineering 
point, of view, Yanco is the 
fourth largest undertaking 
in the world. A number of 
familiar comparisons are 
often made illustrating the 
enormous storage capacity 
of the dam. When finally 
completed its water content 
will he larger than that of 
Sydney Harbour.. Tbe main 
retaining wall will have a 
maximum hei^it of 240 
feet, with a base 160 feet 
thick, tapering to 18 feet at 
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the top. The waters of the Murruinbidgee will he thrown back to 
form a lake stretching in one direction 41 miles, in another 15 miles, 
and in a third 25 miles. 


The construction is well in 
advance of settlement re- 
qui remeiits. B u r rin j u ck, 

the point at which the dam 
is constructed, is a long 
distance from the irrigation 
areas. From the dam itself 
the water flows down the 
Miirrumbidgcc for 220 
miles, where at a })oint 
named Berrembed, a weir 
has been constructed, which 
diverts the flow into the 
main canal. At the present 
time that canal is excavated 
nearly to the township of 
Griflith, 1)0 miles further on, 
and it will eventuany ex- 
tend another 30 miles. 
Since the closing of the out- 
let tunnel through tlie dam 
in 1913, the flow of tlie 
Murruinbidgee has been 
regulated at the dam. Suffi- 
cient water has been passed 
through the sluices to pro- 
vide, with the unregulated 
discharge of the Tumut 
River and other affluent 
streams, a flow in the Mur- 
rumbidgee River suflTicient 
to provide for irrigation 
requirements, and for the 
riparian interests. This is 
the principle wliich will be 
followed when the dam has 
been completed and the 
whole of the irrigation 
areas are in full operation. 
It is then estimated that 
the combined flow, partially 
regulated as above, will be 
suflScient to provide at 
Berrembed a continuous 
supply of 2,000 cubic feet 
per second, delivered into 
the main canal during the 



summer months, with a 

somewhat less quantity during the earlier and later months of the 
irrigating season, which usually extends from the beginning of September 
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to the end of xipril. Erom investigations systematically carried out 
since 1910 it has been estimated even if all the suspended silt in the 
stored waters was deposited, that it would take, approximately, 2,000 
years for the dam to silt up. It is a reasonable conclusion, therefore, 
that the period at which the silt problem will become acute is very 
remote. 

The visitor to the irrigation area sees nothing of the giant task 
that has been performed for the reclamation of the arid plains. His 
first intimation of his near approach to Yanco is a glimpse of the 
broad flowing yellow stream imj)risoned between the red banks of the 
canal. One or two small patches of rich green vegetation, in striking 
contrast to the parched and desolate waste unserved by water, mark 
the frontier of irrigation activities. Then the train crawls alongside 
the Yanco platform, from which are visible a few small orchards, and 
a very limited acreage of lucerne fields. The introduction to the 



PORTION OF THE DAM. 


settlement is disappointing. First unfavorable impressions, how- 
ever, are quickly dispelled. Four or five miles in a motor brings one 
to Leeton, the centre of operations of the eastern portion of the settle- 
ment, and the drive provides , abundant evidence of the suitability of 
the soil for diversified and intensive agriculture. The fact is that 
that stretch of the railway line from Junee to Hay, which the Yanco 
Siding serves, merely skirts the e<%G of a very small portion *of the 
territory embraced by the irrigation scheme, and does not traverse 
much of the country where settlement has taken place. It was around 
Leeton that the first blocks were made available six or seven years ago, 
and consequently this locality furnishes, at this stage of development, 
the best proof of the fertility of the land. A. vastly different concep- 
tion of the potentialities of the scheme would exist in the, public mind 
if the railways cut through the centre of production and the results of 
irrigation farming were clearly revealed. 
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Arrived at Leetoii, however, one has not yet reached his destination. 
This township is merely the starting poinf, if the whoh* of the sur- 
rounding settlement is to be seen, of a number of daily journeys. 
When these are concluded another journey of between W and 40 miles, 
north-west from Ix^oton, must be made to Griffith, or one of the other 
centres of settlement on the Mirrool area, and mon* time must be 
spent upon daily peregrinations through this reservation before any- 
thing like a general knowledge of the scheme and its possibilities is 
obtained. What is variously known as the Murrumbidgee sclieme, the 
Burrinjuck scheim*, or the Yanco scheme consists, therefore, of two 
separate and remote areas — Yanco and Mirrool — ^comprising between 
them 200,000 acres of land for which water is either now available or 
is being made available. The Mirrool area also enjoys railway com- 
munication, being fed by a spur lim* which branches off the Ooota- 
mundra-Wyalong servic(^ at Temora. It is pro])osed at an early date 



A SETTLER’S HOME. 


to link up these two main Ksubdivisious by means of a railway, either 
electric or steam, and so provide for the transference of produce to the 
various factories specially equipped for its treatment, as well as to 
afford social interchange between the settlers. Ay great deal of the 
intervening eountry is controlled by the Commission, and within it 
lies a Ifuge dry lake which is being utilized as a run-off for the drainage 
waters after irrigation. Some of the unirrignted country is also being 
rented to tlie irrigation settlers, whilst other portions are rented to 
graziers. The country is typical of a great deal of the Riverina, pos- 
sessing very little big timber, and some of it is covered by inallee scrub. 
The soil varies somewhat in its physical and chemical aspects, but is 
of uniformly high fertility. Its one main deficiency is phosphorus, 
and In this respect it resembles practically the whole of what are 
commonly termed the wheat lands of Australia — the red basaltic 
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formation occurring so largely in New South Wales, Victoria, South 
Australia, and West Australia, which produces nearly all of our wheat. 
A substratum of clay occurs at varying depths through some of the 
land, and it is this fact which gave rise in the early days of settlement 
to a fierce controversy as to the wisdom of the choice of the locality. 
Fortunately, however, the criticism which was evoked has not pre- 
judiced the success of the undertaking. The scheme itself is sound, 
as industry and intelligence an* demonstrating to-day, and will exem- 
plify in a much more striking manner a few years hence. It is 
possible that cultural problems may occur here, as they have occurred 
in every ])art of the world where irrigation has been practised, but up 
to the present, confining comparison to Australia^ the Yanco settlers 
have been singularly free from difficulties. 


Y' 4 '^ -. 
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MAIN STREET, LEETON. 

To return to Lee ton. The township and the surrounding country 
has already a population of between 4,000 and 5,000 people, where, 
prior to the advent of irrigation, there were "only a few families. 
Leeton itself is lighted by electricity, and the settlers for 5 or 6 miles 
out use electricity in their homes and on their farms. Any one who 
has been privileged to visit some of the old-established irrigation settle- 
ments of* California, W"ho has seen the beauty and splendour of the 
avenues and of the private gardens, "and the wealth and the high 
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standard of living of the irrigationists will find no ooiuiterpart of these 
things on the Yanco settlement. ITie inediuni through wdiieh they 
may be obtained, hoAvever, is there. Xotliing wliieh the Californian 
settlers originally possessed is lacking to the man Avho takes up land 
at Yaneo. Therefore, with a knoAvledge of wdiat has been achieved in 
other parts of the w'orld, it requires little imagination to visualize the 
conditions which should obtain in the not far-distant future. At the 
present time, however, it is a matter of hard w’ork and scdf-ostahlish- 
inont. Orchards must he hronglit to matnrity. dairying herds must be 
bred, and field cro])s must be grown. Incideutiilly the practice of 
irrigation rmist be leani(‘d. The mechanical effect upon the soil of 
the ap})licatiou of \vat(U* and of the various (uiltural oj^erations must 
be appreciated. There are one Imndred and one little difliculties to 
be faced and problems to be soIvcmI before the commnnitv can devote 
tiirie to the beantifioation and transformation of the ]»ublic roads, the 
recreation grounds, and the towmship. Irrigation, and all the desir- 
able social and economic advanc-es it connote.-^, must, tliorefore, not be 
judged by tlie Leeton of to-day. But even in its raw stale, what a 
contrast this area ))r(‘sents to most of our inland country. In the first 
place, there is fairly compact settlement. Blocks of from 20 to 50 
acres mean homes almost within a stone-throw of one anotlior, and 
isolation disappears. Furthermore, schools are within easy reach of 
the cliildren, and public lialls and reading rooms are accessible to all. 
Postal and trade conveniences arc much tbe vSame as those of a suburb 
of a large city. In the summer months, the face of the country, in- 
stead of being parclied and burnt up, is mantled with green. There 
is an ample supply of wat(‘r for domestic uses, and there is an abund- 
ance of fruit, vegetablc\s, and milk. Visitors making their first 
acquaintance wuth the Yanco area have inquired, as they have vioAved 
from the township the nnmerous homes dotting the landsea[)e, What 
do all these f)eople do for a living?” It does not at first occur to 
them that these small holdings can be made in the course of a few 
years to yield larger returns to the owners than areas forty or fifty 
times their size produce Avhen left to take their chance with nature. 

Already many of the longer established settlers are beginning to 
earn the rew^ard of their early struggles. Some of the individual 
returns obtained indicate w^hat the land is capable of. Gross average 
returns per cow^ have reached as high as £2 per month, and many others 
have ranged from £1 10s. to £1 l7s. per month. The growth of the 
dairy industry is revealed by the operations . of the butter factory. In 
the year ended June, 1916, 17.5,487 lbs. of butter w^ere made. In 
1917 the output was 310,186 lbs,, and in 1918, 449,938 lbs. For tbe 
last half-year the output was 285,568 lbs. Similarly the bacon factory 
shows a progressive record, and in two years tbe immlier of pigs 
slaughtered jumped from 558, in 1916, to 7,194, in 1918. It is esti- 
mated that the yield of deciduous fruit this year will reach 2,500 tons, 
while the citrus returns for the present season amounted to about 
10,000 cases. 

{To he continued,) 
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The Debt to Science. 

By LORD MOULTON. 

F, with regard to the war, wo ask ourselves What does it owe 
to science?’’ one is tempted to reply that in the first j^lace 
it owes its very possibility to it. But for the stupendous 
advances that science had made in times within the memory 
of many, no catastrophe at once so wide-spreading and so 
deep-reaching could have happened. In scale and intensity 
alike, this war represents the results of accumulated scientific progress 
— it is the realisation of all that which ihe accumulated powers with 
which science has endowed mankind can effect when used for destruction. 
We must be on our guard against treating the W'ord science in such a 
(Connexion 'as though it included only the more recent advances that 
science has made. Her old and her new gifts have alike been put under 
contribution. The development of the human race lias been the result 
of its increase of knowledge of the w-orld around us, of the ])roperties 
of the substances that it contains, and the hnvs that govern them. 
Each such increase of knowledge lias brought with it an increase of 
power. Man learns more fully the resources of the world in which he 
lives, and what assistance he can procure for liiniself therefrom wlien he 
seeks to effect sometliing which is beyond his unaided powers. Thus, 
step by step, he has increased his capacities lo an almost limitless 
extent. Gif^(^d with only mediocre vision, the t(iIesco})e enables him to 
see the almost immeasurably distant, and the microscojie to see the 
almost immeasurably small. In spite of his little strength, he can 
shatter in pieces the hardest rocks, and lift the most stupendous weights. 
If wc would loaru to what be can attain in speed, wo must look to his 
skates, his cycles, his motors, and his aeroplanes. The wdiole world is 
not too big for his powers for cominunicatiiig instantaneously with his 
fellow^ man, either by sign or speech. In short, although there is little 
ground for thinking that a inan comes into the w’orld cuidowed in any 
wise differently from his ancestors of many thousand years ago, the 
accumulated gifts of science have opened out to the adult civilized mind 
of to-day the possibility of a life which covers a realm, and which is 
endowed with powers wholly transcending those for which nature framed 
him as an individual. 

It is to men thus endowed tliat this war has come with all its over- 
powering motives and wild stimulus, and to its service they have devoted 
all these acquired powers. To understand, therefore, what part 
science has played in the war, we must not only look at the specific new 
discoveries that have been made in connexion with it, but we must have 
regard also to the advances which had already begun to play their part 
in peace, and which under the stress of war had been pressed into its 
service. Indeed, we shall find that these have played at least an equal 
part among the great formative influences which made this war what it 
has been. '' 
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That which has rendered the hurden of the war so cnishing has been 
the huge scale on whicli it has been waged, and this lias becm the direct 
consoqueiice to the extfuit to which tlie machinery of peace has been 
utilized in it. Man mastered transport, ariation, telegraphy, and the 
like in order to add to the conveniences of ])eace; it was a result, thougli 
not a mi)tiv(‘, that he thereby revolutionized war. 

There is one further consideration io be borne in mind if we rightly 
appreciate the relation of seienee to war, as evidenced by the fateful 
years throiigli which wc have just ])assed. All our advances in know- 
ledge and ]K)wer of wliich I have spoken concerned intellect only, and 
not character, and we are learning to onr cost that no devolo])ment of 
intellect lu^cessarily brought with it moral growth. Xo better proof 
<'ould have been vouchsafed to us than our recent experience. 

Half a Ckntlky's Pro(jress. 

The history of the last half-century furnishes us with excellent 
materia] for appreciating the part wliich science lias played in this war. 
Forty-four years elapsed between the outbr(‘ak of the first Franco- 
(jrerman war and that of tli(‘ one that is just concluding. The circum- 
stances of the two were strikingly alike. In both we find Germany 
<*hoo8ing her own moment for making a deliberate and long-])lanned 
attack on France. In both cases she had aeciimulated a vast anny 
furnished with abundant jirovision of every munitions prescribed by the 
military science of the time. In theory, if not in fact, BVanee was 
similarly equipped. The taeticfs of the attacking party were the same 
in both wars, and the immediate result in each case was a successful 
invasion of France. Fortunately the parallel goes no further. ]hit 
the duration of each Avas sufficient to show tlie features of a war Avaged 
with the knowledge and appliances of the time, and thus the earlier AA^ar 
furnishes a datum lino from A\hich Ave can measure the changes that 
have had their origin in the scientific progress that has been made in 
the intermediate period. 


Smokelkss Powder. 

The novel features introduced into Avar doav are so many and so 
varied that, either in form or in substances, W'dl-nigh everything has 
been changed. In 1870, neither barbed wire existed nor its remedy, the 
Tanks. The guns then used were mainly field guns, thougli they AA^ere 
associated w*ith a few early attempts at rapid firing by means of 
mechanical guns, such as the French mitrailleuse. In the late war, 
however, we find, on the one hand, both armies using in the field large 
numbers of guns of heaA^y calibre, firing at long ranges; and, on the 
other hand, a new war of position, Vith its special annament of machine- 
guns, trench mortars, Stokes guns, and hand grenades constituting a 
system of almost continum^s hand-to-hand fighting. The old mechani- 
cally-fired quick-firing guns have been superseded by automatic machine- 
guns, which load and fire themselves by the spent energy of the preceding 
discharge, ,and being no longer dependent on human iiianipulation, can 
fire at any desired rate up to, say, ten shots a second. Aeroplanes report 
by wireless telegraphy particulars of the movement of the enemy and the 
location of his guns, and thus almost destroy the element of surprise 
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that was oiiee the main, object of strategy- Where sight fails to locate^ 
his batteries, sound is made to do its work. Bombing by airships and 
aeroplanes forms a new branch of taetics, as does also tlie offensive by 
gas attacks, and the corresponding defensive by gas masks. Add to 
these the use of submarines and the power of instantaneous communica- 
tion with each unit of a fleet wherever located, by means of -wireless 
telegraphy, and we realize that it was no empty phrase to say that wc 
had thus entered into a new era. 

Science of Exfi-osives. 

Take the subject of explosives, the basis of all modern warfare. The 
science of explosives is merely a study of the phenomena of combustion. 
An explosive is nothing other than a combustible substance that can 
bum rapidly without needing to he in communication wuth the external 
air. This may sound a very gentle definition of so terrifying a thing 
as an explosive, the very name of which suggests the possession of 
enormous force, under uncertain control. People arc prepared to credit 
such a substance with secret stores of power wholly surpassing those 
that are possessed by other bodies. This is, how^ever, far from being 
the case. It may surj)rise many, yet it is true. It may safely he said 
that there will never be an explosive wdiich can give out nearly as much 
energy as an equal weight of coal or petroleum. Nitro-glycerine stands 
first of our most violent explosives, and yet the T>ower it can generate 
is less than one-sixth of that given by the combustion of an equal weight 
of good coal. The difference in the effo(‘ts in the tw’o cases is due to 
the fact that the coal needs the oxygen of the air for its combustion. 
In nitro-glycerine the oxygen is to bo found in the explosive itself. The 
explosive can therefore burn with rapidity, and within closed walls, and 
the hot gases thus generated, which ai’e many hundred, or even thou- 
sand, times the volume of the explosive itself, gives the sudden ])ressure 
which bursts the containing w^allsj-or, iji a gun, d.ives out the jU’ojectile. 
The history of explosives was the history of the inearis of laying up this 
oxygen close by the side of the conjbustible. It was first accomplished 
in the invention of gunpowder. Here the combustible was a mixture 
of charcoal and sulphur, and the oxygen w’^as contained in saltpetre, which 
is the best known member of a class of bodies that contain large quan- 
tities of oxygen, which is readily given off when they are heated to a 
high temperature in the presence of combustible matter. Gunpowder 
is a remarkable instance of successful invention. Whether it was 
Eoger Bacon, or some unknown Chinese forerunner, who first devised 
it may be doubtful, but the ingredients were rightly chosen from the 
first, and the proportions have practically remained the same from early 
in the Fourteenth Century to the present day. It can boast of having 
satisfied all military requirements for five and a half centuries, and is 
even now very far from being superseded at the present day. 

Excellence in the explosive was attained in the case of gunpowder 
by grinding the materials to fine powder and thoroughly incorporating 
them. Thus each particle of combustible Had its necessary oxygen close 
at hand, and when the combustion was started at some eue point by a 
spark, it rushed through the mass with a speed sufficient to cause the 
explosion. Some 80 years ago, chem'ists discovered substances in which 
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the comlnistible and the oxygon are present in one and tlie same molecule. 
Like the lion and the lain!) of which the ])rophet speaks, they lie down 
together, and it is not '^intil the molecule is shattered by heat or shock 
or some other like agency that they rush togollier into combustion. As 
might be ex{)octed, such a combustion is instantaneous, and tlie explosion 
it produced is very violent, far exceeding all that had previously been 
known. These bodies w^re the earliest forms of what are now known 
as high exjdosives. 


A Great Dts('overy. 

Such a discovery was sure to be seized u]>on for tin*, use of war, but 
its employment was delayed from the very magnitude of its success — 
tlie exj)losions were too violent. These exjdosives could not bo used in 
guns, because they would burst the gun; uor in slndls, becaus'c even if 
they would staud the shock of firing, they would shatter the shell into 
too small fragments to he effective. 80 tlie use of these early high 
explosives in war, except for blasting or like desti*uctive purposes, made 
little advance for many years, until it was discovered that by dissolving 
them in some volatile solvent, and subsequently driving it off, there was 
left a snbstanc(‘ resembling gelatine which could be cut into pieces of 
any desired shap(‘ or size. It possessed all the power of the original 
e.x])losive, but its rat/ of buniiug was wholly differeni. You Avill under- 
stand the reason of this when I say that though it was a true explosive, 
burning wdth extreim* rapidity, it was a poor conductor of heat. When 
the charge was fired, all the pieces commen(‘(‘d to burn on the surface, 
and the combustion was so ra]>id that it spread itself through each piece 
of the materia] more quickly than the high tem])erature (*ould arrive 
at the centre of that piece by conduction of beat. Hence it followed 
that the pieces always burn from the outside inwards, and the explosion 
never conunenees inside tin* |)iece, so that by changing the shape and 
size of the pieces into which the iriaterial was eut, and thus making tlie 
amount of their surface large or small compared with their bulk, you 
can make a powder which would burn more or less quickly. For 
instance, a favourite method of increasing the rajuditv of huriiing is 
by perforating the })i(*ces so as to increase the surface witboiil increasing 
the bulk. In this w^ay, there could be made out of the same siil^stance 
powders suitable for small arms which required a v(*ry rn]>idly-buriuug 
powder, and for large guns wliich required a comparatively slowly- 
burning powder. You must understand that I am using the words (juick 
and slow in a comparative sense only-; The actual time required is 
always small. In the biggest gun loaded with the coarsest ])Owcler, the 
time of the biiriiiug of the charge would be something of the nature of 
one twtmty-fifth of a second. 

But the quality wliich caused the discovery of these gelatinized 
powders to revolutionize tactics, both by land and sea, was that they 
were smokeless. In gunpowder there is much that takes 110 part iu the 
combustion and is expelled as fine dust. It is this which causes the 
smoke which always accompanies the use of gunpowder, and which not 
only fouls the gun, but made aiming an impossibility after the first 
Volley in continuous firing. The great feature of Admiral de Saun- 
marez, the local hero of Gnermsey, was that he drove his frigate 1)5" night 
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between two Erencli nien-of-war that were lying parallel to one another, 
and fired simultaneously both his broadsides at thorn, and then sailed 
away, leaving each to blow the other out of the water in the belief that 
it was firing at the adversary that had dared to attack it. The clouds of 
smoke prevented- either discovering its mistake. 

But in the new^ powder nothing is left uneonsiuned. The whole is 
tunied into invisible gas. Aiming, therefore, continues possible; indeed, 
t»ach shot is a sighting shot for the next. This makes it imperative 
that the position of guns should not be altered by firing, in order that 
they may correct their aim by past results; and they are therefore 
mounted in cradles with arrangements to take uj) the recoil, and return 
the gun to its original position after firing. Quick-firing and machine- 
guns can he used with accuracy, and their use is now the fundamental 
consideration in much of our military tactics. It would be hard to 
exaggerate the extent to which military science had boon clianged by 
this invention of smokeless powder. 

Big Bertha Explained. 

But science has not completed its service to war iu respect of ex])Io- 
sives when it had thus endowed it with a perfect x>ropellent. There 
remain the high explosives with their tremendous pressure. Recent 
measurements of pressures produced instantaneously by high explosives 
point to a figure of 300 tons per square inch. But this inadequately 
expresses the contrast between them and those others of which he had 
been speaking. It took no notice of the rate at which the pressure rose. 
The rate at wdiieh that pressure comes on in a C-in. gun has beoi found 
to be alout 10,000 tons per second, so that it rises to the full pressure 
of 15 to 20 tons in something under the five-hundredth ]>art of a second. 
In a rifle, the rate of rise is perhaps ten times as great, but the ixuuod is 
pro})ortionately shorter. In a good high explosive, the rate of rise per 
second was several millions of tons per square inch, and the period was 
a fraction of a thousandth part of a second. Hence the altering 
effect of these high explosives. 

Such violence of explosive force is just what is needed for shells, 
provided that the explosives are not too sensitive, or, in other words, 
that they stand the shock of the discharge of the gun without exploding. 
But here a strange peculiarity shows itself. They have two ways of 
exploding. The one gives a comparatively mild explosion, comparable, 
say, with that of gunpowder ; the other, a fierce detonation, the violence 
of which is akin to that of guncotton. No one has penetrated the 
mystery of this. It undoubtedly depends on the initial disturbance 
which sets the explosive off. If that is of a sufficiently intense type, and 
is rightly communicated to the mass of the explosive, it produces detona- 
tion, and the shell is rent to pieces. If not, we have only an explosion 
which opens out the shell, hut does little more. It needed much research 
to give us practical control of high explosives in this respect. In the 
Boer War we used lyddite in our shells — a high explosive of the finest 
quality; but we did not know how to detonate it with certainty, and in 
only one type of gun was it of use. By the commencement^of the present 
war we haa, however, learnt how to detonate with fairj but not absolute, 
ceitainty the high explosives then used in the service. But soon 
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afterwards the pros^KJCt of our supply of toluol failing to equal the 
eiioniious dcuiiands of our shells necessitated a cliaiige of high explosive, 
and the one that was taken required special study before detonation could 
be insured. It was achieved through the unremitting labour of those 
scientific workers who, little known to the public, have had to face 
and solve the innumerable problems that have presented themselves in 
the preparation and use of explosives during the war, and to whom 
personally I feci deeply grateful. Through their labours we arrived 
at a degi'ce of excelhmce which reduced the proportion of the shedls 
which failed to detonate from all causes to so small a figure that it 
was, I believe, little more than one-fifth of that of our adversaries. 
It w’ould take an artillerist to explain to you the changes in tactics 
brouglit about by the scientific work that has given us these reliable 
ex])losives. It has endowed us with heavy guns, having ranges of 
frojii 20 to 30 miles, and even more important howitzers which have 
lK*c*n so effective at shorter ranges. For instance, we had howitzers 
which at ranges such as 8 to 15 miles could be relit‘d on to fire shot 
after shot with a variation of a few yards. The history of our 
advance in artilleiy is a fascinating tale of difficulties met and over- 


The most striking example of the power j>hiced in the hand of man 
by this complete control over propelhuUs Avas provided early last year, 
wh<m the whole world was thrown into amazement by the report that 
ihiris was being bombarded by the (Icrnuins, who could not be firing 
from a point h^ss than 70 miles from it. The world was at first 
incredulous. Then, as usual, it credited the (Jermans with having 
invcMited some new propellent of marvellous efliciency. But our 
artillerists knew better. I'hey realized that, thanks to tln^ control of 
pressures and rates of burning in our present smokeless powders, such 
a range could be obtained in a gun of determinable (liTiiensions if it 
were worth our while to do it. Indeed, the whole didails of tin* gun 
and the powder necessary to accomplish the feat were at once worked 
out, and the gun would have been manufactured if it had possesses! 
sufficieiit military value to warrant tiie work and expense. But it 
did nut. In its flight the projectile from Big Bertha must have 
reached a height four times as great as Mount Everest, the highest 
mountain in the world. It owed its longest range to the fact that 
during two-thirds of its flight it was passing through regions Avhere 
the air was so rarefied that its resistance was negligible. And, 
finally, the distance passed over by the projectile was so great that if 
the Gennans had taken the trouble to aim at any particular building they 
must have allowed nearly half-a-mile for tlie fact that during the flight 
the rotation of the earth would to that extent carry the target further 
towards the east than it would carry the gun. 

Saving Verdun. 

Take the internal combustion engine as an illustration that the 
apt^cial formative factors of the late war were not the result of purely 
military science, but of the advance in peaceful pursuits. Such an 
engine needed no supply from outside except petrol. To it we owed 
the aeroplane and tank, the submarine, and the possibility of a road 
motor service which had shown itself capable of rivalling railway 
C. 14393.-4 3S3 



SCIENCE AND INDUSTRY, 


traiisport. The greatest triumph of this engine was in motor trans- 
port. It was our main agent throughout the war in supplying our 
armies with necessaries. In one respect the Germans outdistanced 
the Allies throughout — in the attention they paid to strategical rail- 
ways. 

In this part of their organization the Allies were inferior to the 
enemy, and motor transport had to make up for their deficiencies. 
On one critical occasion it saved the war. In 1916 the Germans 
concentrated their efforts on Verdun. The Germans had ten strategic 
railways on their side; the French had but one second-class railway 
and road communication. Yet their heroic defence was successful. 
Along the main road leading to Verdun the French organized a motor 

transport system which was a marvel. 

% 

Chemkwl Waufaue. 

The next groat scientific discovery which had proved a formative 
factor in this war was wireless telegraphy. The most hateful chapter 
of the work of science in war was the introduction of chemical war- 
fare. The first gas attack on 22nd April, 1915, and the five others 
that followed within little more than a month found us wholly nn])re- 
pared, and it was not until September that we were able in any way to 
retaliate. But our immediate reply was one that did honour to science. 
Due to the splendid work of the late Colonel Harrison a system of 
defence by gas mask was established, in which we were for tlic greater 
part of the war far ahead of onr advtu*sari(\s, who only sm‘C<‘eded in 
coming up to us learning and copying onr methods It was ini])ossil)le 
to estimate what would have been the destruction caused l>y toxic 
gases hut for these def<nisive measures. 


Tetanus and Spottei) Fkvek. 

The use of the anti-tetanus serum became a routine treatment, and 
proved so successful that unless it was administered too late so that 
the work of the microbe was already too far advanced it might 1)(? 
relied on to prevent any development of the disease. The r3te of 
mortality in spotte^d fever had Ix'sen reduced to about one-tenth of its 
former value. The crowning triumph in this field was tin? complete 
elucidation of the mode of transmission of billiarzia, a disease with 
which we were facred through the presence* of large contingents of our 
troops in Lower Egypt. 


Foudy and Waknino. 

In all these instances both combatants had to a more or less equal 
degree shared in the help that science had given. But there was a 
glaring exception. All explosives, with a few unimportant exceptions, 
depended on the use of nitrates, and until a few years ago they were 
supplied from the natural deposits of nitrates found in Chile. Science 
then showed that they could be made directly from the nitrogen of the 
atmosphere. Our Government and our industrials took no heed of 
diese discoveries; it involved less trouble and less expense to continue 
to ^t them from Chile. It was otherwise with Germany. They 
nBa|ized that to be able to make their nitrates at home rendered them 
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independent of the eoiiunand of the sea for a substance essential to 
their production of explosives. They therefore developed tlie pro- 
cesses on a huge scale, and it was not until these factories were at 
work that they ventui'ed to declare war. But for the existence of 
those factories the war could not have lasted six luontlis. 

There was one ov(‘r-inastering lesson to be derived froni the con- 
templation of all that science had done in tlie war. She had made 
mankind too formidabh* a being to b<» permitted to have recourse to 
it. The uncontrolkKl indulgeuee either on the })art of a nation or of 
an individual in the exercise of the ])()wers that science had placed 
within his reach was too directly fatal to civilization itself. It was 
easy to criticis<» the League of Nations and to ]>oint out the difticnlties 
and even impossibilities with which it was faced, but h^t ns never for- 
get that some combined action of that type was an imperativtb 
necessity. 


Science, like charity, should begin at home, and has done so 
very imperfectly. Science has been arranging, classifying, methodizing, 
simplifying everything except itself. It has made possible the tremen- 
dous modern development of the power of organization which has so 
multiplied the effective power of human effort as to make the 
difference from the past seem to be of kind rather than of degree. 
It has organized itself very imperfectly. Scientific men are only 
recently realizing that the principles which apply to success on a large 
scale in transportation and manufacture and general staff work apply 
to them; that the difference between a mob and an army does not 
depend upon occupation or purpose but upon human nature; that the 
effective power of a great number of scientific men may be increased 
by organization just as the effective power of a great number of 
labourers may be increased by military discipline. 

Hon. ELIHU ROOl'. 
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Cotton Growing in Australia. 

Revival of Interest. 

Introductory . — Every effort is now being nuub* in Queensland to 
revive interest in the cotton-growing industry. From a variety of 
causes, which it is not necessary to traverse in detail, the industry has 
had its ups and downs, and although, as a rule, the acreage has 
remained small, authorities on sub-tropical agriculture feel confident 
that not only in this State, but in other portions of the Common- 
wealth, cotton-growing is capable of considerable extension uj)on a 
commercial basift 

As far back as 185<S the establishment of the industry was strongly 
advocated by Dr. Lang, who had made successful attempts to cultivate 
cottoii in Nevr South Wales. In 1861, upon the outbreak of civil war 
in Noi^th America, prices rose to a high figure, and Queensland was 
able to supply relatively large quantities of th^ workFs require- 
ments. Prices, however, fell rapidly at tli <3 conclusion of the war, 
and Queensland^s activiticvS dwindled in con.seqnence. The early 
eighties saw a renewal of effort, which was marked by tin* formation 
of the Ipswich Cotton Company and the nuuinfaeture in Australia of 
cotton goods. The mill eventually passed into the hands of Joyce 
Brothers. The industry, however, again declined, but was carried 
on in a small way by a few’ growers. Tn 1902, wIkmi Australia was 
in the grip of a particularly bad drought, the Queensland Government, 
through the Department of Agrieulture, in order to encourage tlie cul- 
tivation of cotton, not only for the lint, hut also as a foddeu* croj) for 
emergency purposes, undertook to supply seed, receive the ero]), gin 
and sell it on the owners^ account, and to make an advance when the 
raw cotton was received into the ston». The acreage again began lo 
extend. As the result of war conditions, the net return to the grower 
has been as much as 4d. per lb., which, on a yield of 1,()0() lbs. ])er acre, 
is equivalent to nearly £17 per acre. 

The principal economic consideration was, of course, the ])rice 
ob^inable. Tliere was, however, another aspect which is important 
and interesting. In the early days a great proportion of the seed 
which was cultivated was of the Sea Island cotton, but recently Upland 
American cotton was introduced, and produces almost the whole of 
the^ lint placed on the market. It is regarded as excellent in quality. 
Suitability of varieties must be determined before pennanent and 
satisfactory progress can be made. 

In its present campaign, the Queensland Department of Agri- 
culture does not favour a return to the plantation or large area 
system, and strongly urges the cultivation oi a few acres on a farm 
as a subsidiary crop. Its reason for so doing is twofold. In the 
first placo, the Kanaka labour that was available in the plantation 
period is not now to be obtained; Md in the second place, a grower 
can handle, say, 10 or 12 acres without recourse to additional and 
temporary assistance. Later, if the cultivation of cotton becomes 
an established industry, the areas would naturally be enlarged in pro- 
portion to the profits derived, 
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Special Coitumiiees Report , — When the possible re-establishment 
of the industry came to be considerf^d, the Queensland Committee of 
the Institute of Science and Industry displayed an active interest in 
the question, and upon its recoininondation the Executive Committee 
of the Advisory Council a})pointed the following gentlemen to report 
upon the matter: — Messrs. J. B. Henderson, E. G. Scriven (Under- 
secretary, Department of Agriculture), N. Bell, D. Jones, and Pro- 
fessor B. D. Steele. Prior to this the Institute bad interested itself 
in one or two phases of the industry, such as the perfection of a 
mechanical cotton-picker, and the investigation of varieties. Imme- 
diately upon its formation, the Cotton-growing Committee made a 
careful survey of all available evidence, and submitted the following 
statement to the Executive: — 

The causes of the past failures are many and complicated — 
different causes ai>j)earing to })reponderate on different occasions. 
Amongst the adverse conditions that have operated, the following may 
be mentioned : — 

(1) Cost of transport to the worhrs markets during periods of 

low ])rice. 

(2) Lack of local market which would absorb the crops duTjng 

such period. 

(3) Competition with other crops believed at the time to be 

more })rofitable, accentuated by the smallneKSs of the 
agricultural population in Queensland. 

(4) The cultivation of unsuitable varieties of cotton. 

F^lants of the cotton family are indigenous to Queensland, and it 
might, therefore, bo exi)ected that su(*h plants would thrive in this 
climate. The experience of the past sixty years confirms this expecta- 
tion, and from all the evidence available it may be taken as established 
that in a great number of districts in this State climate and soil are 
entirely favorable to the production of good crops of cotton of excellent 
quality. Moreover, the cotton appears to be more resistant to drought 
than certain of the local staple crops, such as ])otatoes and maize. It 
has proved also a good reserv’e in drought as a stock fodder. 

It becomes necessary, therefore, to ascertain wliether the causes to 
which the former failures are to be attributed are still operative. 

Considering first the question of growing for export, it is clear that 
Australia labours pennanently under the dual disadvantages of dis- 
tance and of competition with other countries where abundant cheap 
labour is available. It is, however, quite possible that the growing of 
a long staple variety suitable for exjmrt may enable these disadvantages 
to be successfully overcome. 

Looking at the matter from the point of view of the local market, 
the possible outlets for raw cotton ara— 

(1) The manufacture of nitro-cottoii by the Commonwealth 
Explosive Factory. This offers an immediate demand 
for a limited quantity of cotton. The annual demand of 
the factory is about 50 tons. 
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(2) The manufacture of mixed cotton and woollen goods. This 

outlet is also limited, hut in 1916 and 1917 a total of 
282 tons of cotton was imported from the East for this 
purpose, in addition to 25 tons of Queensland cotton sold 
in Australia for that purpose. 

(3) The prospective manufacture of cotton goods in Australia. 

That is, as indicated, prospective, and past experience at 
Ipswich leads us to the conclusion that its development 
will depend largely on fiscal policy pursued by the 
Commonwealth Government. 

The utilization of the cotton seed by the manufacture of cotton seed 
oil and other by-products will yield further returns, and must be taken 
into account. 

We are of the opinion that the present consumption of raw cotton 
in Australia is sufficient to give the cotton industry every opportunity 
of becoming established as a stajde primary industry. If this opinion 
is correct, it becomes necessary to consider w’hat will he the best methods 
to adopt to encourage its development. 

We consider it necessary — 

(1) To take every possible precaution to prevent the introduc- 

tion from America or elsewhere of the various cotton 
pests. With this object in view, all imported seed should 
be propagated in quarantine before distribution. 

(2) To ascertain the most suitable varieties of cotton to meet — 

(a) the requirements of Australian consumers; 

(h) the climatic and soil conditions of the district:^ 
in wffiich cotton can be grown with advantage ; 

(e) the possibility of using the mechanical picker. 

(3) To encourage farmers to grow* each a few aere^ of (cotton 

as an auxiliary crop, rather than i>rematurely to reintro- 
duce the plantation system. 

This mode of procedure is advisable as presenting the 
dual advantages that the farmer is not at the mercy of a 
possible failure of a new type of crop, and that a crop of 
a few' acres could be picked by a family of average size 
without employment of casual labour. 

We would suggest that the following methods of 
encouragement might be adopted: — 

(a) Propaganda with issue of suitable bulletins. 

(h) A continuation of the State Department of 
Agriculture's system of ginning and market- 
ing on owners’ account. 

(c) A guarantee by the Commonwealth Government 
for five years of an amount certified to by the 
State Department of Agriculture that will 
, enable the grower to receive 4d. per lb. for 

seed cotton otf the farm, ’ 

3S8 



COTTON GROWING IN AUSTRALIA. 


(4) To stimulate similar development of the industry in States 

other than Queensland on (he grounds that the larger the 
j)roduction of raw material the more likelihood 
there he of the establishment of factories for tlie manu^ 
facture of cotton goods. Once these are fairly estab- 
lished, the stiinulus between the j)rimary and secondary 
industries will be mutual. 

(5) To continue exi)eriments tliat have been started aiming at 

the production of a cheap and efficient form of 
mechanical cotton picker. 

From such information as is available this (^ommittee concludes 
that sufficient ]>rotection will be afforded without the imposition of 
any Customs duty. Stringent quarantine regulations must be i)rescribed 
and rigidly enforced. 

To assist in doing this, we recommend that a limited number of 
ports of entry be prescribed, and that adequate fumigation chambers 
and plant be installed at each of these ports. By this means the intro- 
duction of j)ests will be prevented, and, at the same time, the cost of 
fumigation, which should be paid by the importer, will afford appre- 
ciable and adequate }>rotectiou to the growers. 

The Committee consider it absolutely essential, if the introduclion 
of j)ests is to be prevented, that this fumigation should be established 
apart from any question of protection. As kapoe is imported from 
the East in quantities, it is considered essential that it should also be 
fumigated on iin])ortation. 

(Note. — It has been reported to ns that soldiers and others are 
introducing wSmall qiunitities of cotton seed into the country, chiefly 
from Egypt. There is grave danger of the introduction of Pink Boll 
Worm and other pests into the county by this means.) 

Any attempt to encourage the growth of cotton in Australia should 
have as its ultimate aim the establishment of a cotton manufacturing 
industry in the country. Past experience at Ipswich teaches us that 
such an industry cannot flourish without some measure of protection. 
As soon as the production of cotton has reached the stage whore it can 
more than satisfy the requirements of the present consumers of raw 
cotton in Australia, the question of the imposition of a duty on manu- 
factured goods and the amount of protection needed will become an 
urgent one. 

In the meantime, it is the duty of the growers to demonstrate that 
they can profitably meet all present requirements. 

Aciion taken hy the Institute . — The Executive P’ommittee has for 
some time been of the opinion that the most hopeful method of solving 
the labour problem is by the introduction of a mechanical ])icker, which 
would obviate the necessity of hand-picking. Inquiries were conse- 
quently made from numerous sources in the United States, and a good 
deal of information was obtained on the subject. As the result of 
tt number of laboratory experiments, a machine has been devised, and 
is now being constructed, which it is considered will simdve all prac- 
tical tests, and fufil the requirements for which it is intended. There 
is a limit, however, to the powers of this machine, or, indeed, of any 
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type of mechanical cotton picker, inasmuch as tractable varieties alone 
of cotton can be picked. Mr. Daniel Jones considers that the tractable 
type can be grown at the same value as the intractable type, and that 
the quality is merely a question of cultivatioxi and seed. To this end, 
therefore," he has secured certain varieties from various places in 
Queensland, and they are being cultivated near Brisbane. A practical 
test of the picker should, therefore, be possible during the next autumn. 

In addition to the seed already introduced into Queensland, the 
Institute has made arrangements for the importation of seed from the 
United States. The request sent to the Bureau of Agriculture was for 
the high commercial varieties grown in localities whoso climate is 
similar to that of Queensland, and steps have been taken to have all 
imported seed thoroughly fumigated to prevenl the introduction 
pests. Upon its arrival the seed will be treated at the Department of 
Agriculture, Brisbane, and will be grown under the supervision of 
officers of that Department. 

In view of the recommendations of the Queensland Committee, the 
Executive Coruinittee gave close consideration to the question of a 
guaranteed price for a number of years. The conclusion arrived at was 
that the Commonwealth Groverninent should be recommended to guar- 
antee the grower 4d. per lb. for seed cotton for the crop to be harvested 
in 1920, and the price for succeeding years to he adjusted according to 
the world’s price and to local requirements. At the ])resont time the 
Liverpool price for ginned cotton is Is. 6d. per lb., and as it takes 3 lbs. 
of cotton in the seed to make 11b. of ginned cotton, it was eonsidcied 
that the price agreed upon, while offering profitable returns to the 
grower, would not commit the Government to any great financial risk. 

It is officially estimated that an average crop of cotton in Queensland 
should produce 1,000 lbs. per acre, which would represent, at 4d. per lb., 
a gross return of £16 13s. 4d. per acre. Allowing £5 per acre for 
working expenses (planting and cultivation £2, and harvesting £3), the 
net return would be £11 13s. 4d. With the prosj)ect of securing such 
prices, the Department of Agriculture anticipates a considerable exten- 
sion of the acreage for this^ year, and a general stimulation of the 
industry. 


"II induitry wants man nl sciantific ability wbo hava taban a 
Collage courta extending over lour or five yanrs, it must be prqfMiied 
to pay for tbam. To offer salaries ol £100 tp £150 a year with vary 
indefinite prospects ol lutura advanomiant is us^ass. Tba salaries and 
prospects ol advancamant most be su^ as to induce aUa young men 
to contintte tbeir education up to tba age ol 22 or 23 and to persuade 
poor parents to bear tba additional burdra inv^vad " 

Sctafice Frogr^9»* 
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THE FLAX INDUSTRY IN AUSTRALIA. 


The Flax Industry in Australia. 

By R. B. WARD.’*' 

THE INCEPTION OF THE COMMONWICALTH S(;iIEME. 



jJEFORE the war, Russia produced no less than HO per cent, of the world’s 
output of flax fibre, and when the jjreater part of tht‘ Raltic provinces 

U | fell into German hands, as well as the fiax-trrowin^r districts of Belgium, 
I Northern France, and the Balkan Peninsula, the shorta;;^e of flax libre 
among the allied nations, for both military and commercial purposes, 
became every day more and more acute. 

The Imperial Government oflered, and is still oifering, special inducements 
to the farmers in the British Isles to increase the cultivation of this crop, 
recognising that whatever might be the ultimate fate of these districts, it was 
extremely undesirable that the Empire should remain dependent upon outside 
sources of supply for the raw material of such an essential industry, both in 
fieace and w^ar. 

W'luMi ther(‘fore a n;eetiiig of agricultural scientists was lu‘Id in Melbourne 
in November, 11117, at the instigation of the Advisory Council of Science and 



THRESHING FLAX. 

Tfat head ol the eheaf is passed between the revolvinr rollers, which crush the seed-bolls and 
Iroe tht sood, which is snbsequently winnowed. 

Industry, it was only natural that one of the many subjects listed for discussion 
should be the possibility of successfully cultivating flbro plants in Australia. 
As the result of that aisemssion, a resolution was carried that the Advisory 
Council be asked to ascertain whether the British Government was prepared to 
purchase dew-retted flax fibre from Australia in 1011), and if so in what quantities 
and at what price. Inquiries were instituted accordingly, with the result that 
the Army Council in England agreed to purchase the fibre from the 1918 flax 
crop at £170 per ton c.i.i. The Commonwealth Government thereupon, on the 
recommendation of the Advisory Council, appointed a Committee, under War 
Precautions Regulations, for the control and the development of the flax industry 
in Australia, at the same time guaranteeing all growers of fibre flax in 1918 
£5 per ton for flax of specified staiidard. 


* Secretary, Commonwealth Flax Industry Committee. 






SCIENCE AND INDUSTKY. 


The Committee, at its inception, consisted of Mr. Thomas Hogg ((-hairman), 
representing the Advisory Council of Science and Industry; Mr. J. K. Robilliard, 
of the Agricultural Department of Victoria, as agricultural expert; and Mr. E. 
R. Morton, of Drouin, as the representative of the growers. After a few months, 
the Committee was unfortunate in losing the services of Mr. TIogg, who was 
compelled to resign through ilMiealth, his place in the ('Omraittce being taken 
by Mr. A. C. Downs. Tlie Committee was, however, considerably strengthened 
by the appointment of two additional members, Dr. 8. S. Cameron, Director of 
Agriculture of Victoria, who was appointed Chairman; and Mr. A. E. V. Richard- 
son, M,A., B.Sc. 

PREVIOUS EFFORTS TO ESTABLISH THE IXDUSTRY. 

For the past twenty years or more, fibre flax has been grown on a limited 
scale in the Oippsland district of Victoria, and attempts have also been made 
at various times to introdue(‘ its cultivation into New South Wales and Tasmania, 
hut without success. Owing to the scarcity and high valine of labour, and the 
low price at which flax fibre could he imported, the return the Australian 
farmer received for his flax did not prove sufticiently attractive to encourage its 
cultivation, and the one or two attempts that were made in recent years to 
establish the flax industry on a larger scale in Victoria eiidt‘d so disastrously 
as to prejudice him still furtlwir against this cro]>. The Bounties Act, passed 
by the Commonwealth Government in 11)07, provided for the payment of bounty 
of 10 per cent, of the market value of all products from flax grown in Australia; 
but so little was this inducement availed of, that when the Act expired in 1917, 
not mor(‘ than 300 acres of flax was under cultivation. It is <loul)tful whether 
tlie bounty system, lacking us it does both edneationfil ami controlling features, 
is £he most effective method of encouraging or ostahlishing a new industry. 

EUROPEAN AND AUSTRALIAN CONDITIONS CONTRASTED. 

It is more than likely that, in addition to the low returns for fibre and the 
comparatively higli cost of labour, one rea.soii for the retarded development in 
the establishment of the flax industry in Australia was the difference in climatic 
conditions as compared with those of the lihre-produeing lands of Europe, and 

S articularly with those of Ireland, in which country moat of tlic farmers who 
ave attempted flax cultivation in the Commonwealth originally gained their 
experience of this crop. 

In Ireland the practice is to grow for fibre only. The crop is pulled when 
grcHjn, with the result that the seed is immature and never ripens; and, i)rior 
to the war, each year’s sowing requirements were imported fri)m Russia or 
Holland. In Australia the crop is harvested at a later stage of its development, 
and the climatic conditions are such that the seed attains maturity in the seed 
boll, while the sheaves are still standing in the fields. Fibre and seed are thus 
obtained from the one crop. To what extent, if any, the fibre yield is affected 
by this later cutting is prdhlematical. Old North of Ireland growers still 
contend that the Australian method results in a poorer quality of fibre, although 
in the linen trade journals at the present time the advisability of following the 
Australian method and growing for both fibre and seed is being debated. Irish 
flax is usually water retted, the stfaw being placed in pits or dams, and then 
covered with water, when the fermentation necessary to dissolve the pectine 
or gummy portion of the stalk is effected. The system adopted in Australia 
is that of '•'dew” retting, the straw being spi*ead over the paddewks in thin 
layers, and the fermentation being brought about by the action of the dew and 
the sun. Again, in Ireland, and in all the European flax-growing countries, 
the custom is to pull the crop by hand, while in Australia it is cut with a 
reaper and hinder. There appears to he no doubt that cutting is wasteful, 
besides being detrimental to the production of first quality fibre, but the loss 
sustained by the Australian grower through the adoption of this method is 
probably more than compensated for by the greatly decreased cost of labour. 

Enough has been written, however, to show that the flax-growers in Australia 
have had to learn by the practical experience of local economic and natural 
conditions, and that the me^ods of cultivation and treatment that have proved 
successful in Europe may not be equally so in the Commonwealth. 

THE WORK OF THE FLAX INDUSTRY COMMTTfEE, 

When the Committee was appointed, its first act was to requisition all the 
seed from the previous year’s crop. In view of the limited quantity availablsj 
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THE FLAX INDUSTRY IN AUSTRALIA. 


the Committo<‘ docidod, as far as growintr dax on a comnu^rcial sralt* was concerned, 
to conr(aitrato its efforts for ]ffl8 to Oippslaiid. where* it was known that flax 
could Ik* ^rrown with success, and where one or two flax mi Us were already in 
existence. 

Tlie s<*ed at the ('ommitiee’s disposal was ^rown in the Drouin district, and 
was of tlie variety known as “ tllue-floweriiif^ the descendant of a small 

consignment imported some years a»:o. The quantity available was only suincient 
to sow about 1,400 acres, and for a time the advisability of obtaininj/ a further 
sii})ply from New Zealand was seriously considered. On examination of the 
samples submitted, however, some doubt arose as to the fi bn*- producing qualities 
of the imported seed, and it was decided to utili/.e only the acclimatized Victorian 
seed. The wisdom of this det(*rminati(jn was proved subsequently by the results 
of experim(‘ntal sowings of the New Zealand variety. At Orouin, at the same 
time and under similar conditions, an acre was sown with the New Zealand 
seed, and several acres with \’ictorian-<;r-own seed; but whereas the latter 
produced t>ne of the l)est (irops in Ihe district, tin* crop from the im])orted seed 
was of .so little valm* as rej»ards <‘ither fibre or .seed that it was newr harvested. 



FLAX MILU G1PP5LAND, VICTORIA. 

The buihUnv was not quite finithod ot time id photogrophing. The mill was erected by the 
Cenmiimwealth Flas Committee^ and the treatment of the flax is being carried 
out by a co«oporativo emnpany of growers. 

It cannot be too strongly emphasized that, in any attempt to open up a new 
agricultural industry, the matter of seed selection is of vital importance. 

Had this New Zealand si*cd Iwcn sown in any new district, the failure of the 
crop would doubtless have V)eeii attrilmted to the unsuitability of the district 
for flax, with fatal res\ilts to the local establishment of tlie industry. 

The Committee, having disposed of the whole of the available seed, was then 
factnl with the greater difficulty of preparing for the treatment of the crop, 
which, with a normal season, was estimated at about 2,000 tons. As the two 
existing mills in the Drouin district were quite inadequate for the treatment 
of this quantity, the Commonwealth Government agreed to the Committee’s 
recommendation that a sufficient sum be advanced to the millers at Drouin for 
the purpose of extending their plant, and also approved of financial assistance 
being granted, in the form of either money or machinery, to any body of 
growers who might desire to erect a co-operative mill in their own district.* As 
a result, two flax-milling companies have been formed, one at Dalmore. oh the 
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reclaimed Koo-wee*rup swamp; and the other at Biiln Duln, some 6 or 7 miles 
distant from Drouiiu At the latter place, the Commonwealth Government is 
erecting an entirely new plant, while the Dalmore Company has been supplied 
with a mill purchased from the Victorian Government, and Originally installed 
in the Penal Establishment at J’entridge, for the treatment of flax by prison 
labour. 

Owing to the very limited and inconclusive data available as to the cost of 
milling, the Committee had great difficulty in arriving at an equitable basis of 
payment for the treatment of the crop, but an agreement was at last made 
with the millers whereby the latter treat the flax, and deliver all the products 
to the Committee; while the cost of the treatment is paid for on a percentage 
basis of the net income derived from the products. A system of time-sheets 
has been installed in each mill, whereby the cost of each process of treatment is 
segregated, and next year the Committee should be in a far better |>osition to 
judge what is a fair remuneration to the millers. 


THE 1918 HAKVEST. 

Owing to the exceptionally dry spring, the early anticipations of a recNird 
harvest were not realized, but nevertheless the average yield of flax was, con- 
sidering the very dry spring, a satisfactory one. 

Appraisers were appointed at the time of harvesting to inspect and value 
each crop, and 1,800 tons were delivered for treatment at the various mills. 

As was iniivitable in what was to many growers a new venture, the lack 
of the necessary experience militated in some cases against the best results being 
obtained, but the average price paid, £4 15s, per ton, is evidence of the compara- 
tively high standard of the crop. 

The treatment of the flax at the mills will not l>e complete<l before the end 
of the present year, but it is estimated that flax products to the value of 
approximately £28,000 will be obtained. 

It is more than likely that, with the experience gained in both the cultivation 
and treatment of the 1918 flax, more profitable results will Iw obtained from 
succeeding crops. 


THE 1919 CHOP. 

As there was every indication of continued high ])rices for flax products, the 
Flax Committee had no hesitation in recommending the Commonwealth Govern- 
ment to extend the guarantee to the 1919 crop, as it considered that, while last 
year’s guarantee undoubtedly htfid given a much needed impetus to flax cultiva- 
tion, further encouragement was necessary in order to place the industry on a 
surer footing. At the same time, it was thought that, in view of the high 
returns received by farmers at present for other agricultural products, such as 
hay, potatoes, and butter-fat,* the guarantee of £5 per ton was hardly a suniciehtly 
attractive proposition, and an increase of the guarantee to £6 per ton was 
therefore rewmmended. 

The Commonwealth Government adopted the Committee’s recommendations, 
and subsequently an agreement was made with the Imperial Government for the 
purchase by the latter of the 1019 fibre on the same terms as previously given, 
viz,, £170 per ton c.i.f. 

The area sown this year is approximately 2,250 acres, an increase of over 
50 per cent, on the acreage of 1918, 

The cultivation of flax has been introduced into several new localities, 700 
acres having been sown this year in the Sale and Thorpdale districts, while in 
the Western and Central districts many farmers are growing this crop for the 
first time on a commercial scale. 

Provision will have to be made for the treatment of crops in tliose districts 
where milling facilities arJe not now existent, and the establishment of flax 
mills on a co-operative basis seems to offer the most satisfactory solution. 

364 



THE FLAX INDUSTRY IN AUSTRALIA. 


Wliile fully assumi that thu flax industry uan be I'stablished in the Cominon- 
wealth on a sound and profitable basis, the Flax (’ommittee eonsiders that the 
most effective means of doing so would be a continuance of the present system of 
Oommonwealth control. A recommendation, tlH*r(*fore, has bt^en made by the 
Committee to the (Tovernmenl that a guarant<*e of £0 per ton for standard flax 
be given to griiwers for a further period of three years, and the matter is ikhv 
receiving Ministerial consideration. 

I \Vh:STIGATl()NAL WORK NKCKSSAUY. 

The flax industry is relatively r.(‘w to Australia, and the Cominittei‘ was not 
long in discovering the lack of exact knowleilgi* of this crop, and the existence 
of many misconceptions and prejudices. 

For instance, the most suitable methods of cultivation, the fertilizer re<|uire- 
ments, the system of rotation cropping best suited for flax, had still to be 





STACKING DEW-RETTED ♦STRAW. 

In the foreground can be teen the etraw spread out for '* deworetting.*' 

determined; while on the inaiuifaeturing side no definite data was available 
as to the factors governing the yield of libre and the cost of jiroduetioii. 

It was recognised that, without definite and exact information, the result of 
carefully conducted tests and investigation, the industry would rt‘st on an 
empirical basis, and would be nmvble to com|»ete with the highly organi/.(‘d 
fibre industries in other parts of the world. 

Representations to this effeet were therefore made to the Commonwealth 
Government, and in consequence a grant of £1,000 was made to the Committee; 
for experimental w’ork. 

With this sum available, the Committee has been enabled this year to institute 
a series of experiments in all the States, in most cases with the co-operation of 
tl^e State Agricultural Departments, and while tht results obtained from one 
year’s experimental work cannot be expected to be entirely conclusive, they should 
determine many points on which definite information is at present lacking. 

It may be stated that the Committee noted with some surprise the compara- 
tively primitive plant and machinery used in flax treatment. 


SCIENCE AND INDUSTEY. 


As far as can be ascertained, little mechanical progress has been made in 
Kuropean llax mills for tlic jiast 50 years, and there an] ears to be a wide held for 
investigation into tlie more economical methods of treating flax, more particu- 
larly with regard to mechanical appliances. 

AUSTOALIA’R I’RKSEIST OPPOKTIINITY. 

With regard to future prices for flax fibre, the opinion is held in British 
linen trade circles that, despite the cessation of hostilities, the depl(?tion of the 
world’s stocks of fibre during the war must inevitably result in the supply 
for many years being unequal to the demand, and that high values will rule in 
consequence. 

Even assuming that in a few years Russia will be in a position to resume 
flax cultivation on her pn‘-vvar scale, far-reaehing ehanges in her mniomic posi* 
tion seem inevitable, and it is more than doubtful if fibre values will ev(‘r declim; 
to their former level. 



HARVESTING FLAX WITH REAPER AND BINDER, GIPPSLAND. VICTORIA. 


Tlie Mfih and Scotch lAncn and Jute Trade Joni'naU the recognis(‘(i organ 
of the flax trade, in its issue dftted December, 191S, makes the folh)wing com- 
ment; — “It may be accepted as pretty certain that remunerative jiriees will 
riik* for ten years. Sinee tin* outbreak of nar. the stocks of limui lliroughouj 
the world have been de])leted, and suppli(*s of household linen have reaidicd 
vanishing point, Tliese stocks will have to be replenished, a task that will 
take years, and in addition there will he a big demand for aeroplane sheetings 
for commercial and other purposes.” 

The following official statement was issued in April of this year iiy tlii* United 
States Bureau of Foreign and Domestic C)ommertM‘:--r“ The war Ims created a 
situation where the American flax and linen industry has an opportunity never 
before offered, and which it may never have again.” ’^Hiis argument applies 
with equal force to Australia. 

From a national stand-point, the successful establishment of this industry 
may be considered very desirable for a number of reasons. Not only would it 
prove a profitable venture to the farmer, but it would assist in the much 
needed diversifleation of Australian agrieultuie. Moreover, the ivturns of 
linseed would make a valuable contribution to the increasing demand within 
the Commonwealth for linseed oil and meal. 

Again, it is not unreasonable to assume that the placing of the industry on 
a sound basis would result in the creation of a new manufacturing industry, 
as it has been estimated that the annual cultivation of approximately 12,000 
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acres would justify the estahlishuient of spinniiit^ uiills for the procluetioii of 
linen fabrics. 

And, finally, the iniportfinec of this industry from an linperial stand-point 
must not be lost sit^ht of. 

Tn a report issued in December, 1018, by the Knipirc* Flax-^nowino (’ommittee. 
a body appointed by the Inijierial Government to investigate in all its iM'arings 
the question of increasing the supply of flax within the British Fnij)ire, the 
opinion is expressed, ‘‘ '’Hiat the great efforts made* to increase the Kmpire’s 
resources should not be relaxed now that civil rather than military considera- 
tions have weight, and any withdrawal of Government control which might 
lead to the diminution of flax-growing within the Kmpire, would not only be a 
waste of the money and ell'ort already e\|M‘nded, but would lx* ver\ much to be 
regretted in the interests of the linen trade.*’ 

As it has been demonstratc^d beyond doubt that many ])arts of the Common- 
wealth possess all the essentials in lioth soil and climatic (umdilions for the 
«^ucc(*.'-sful cultivation of this crop, ra'gh'ct to taK(‘ full adv.iiitaiie of tie* pn‘sent 
opportunity would be a scudous rellectioii on Australian initiative and enterprise. 


When our local Department of Afsriculture was 
established 27 years ago with a small scientific staff 
consisting of a vegetable pathologist, botanist, entomologist, 
and chemist, there was just the same shaking of wise 
heads as one anticipates now. Certainly the farmers, who 
were to benefit the most from the future operations of the 
young Department, were amongst its most scornful critics. 
The idea that the scientific man could be of any assistance 
to the so called ** practical** farmer was considered 
ridiculous. Surely the old cow knew better what kind of 
food was good for her than did the chemist with his 
** balanced rations.’* and so the old’ cow went on ‘'blowing” 
herself on clover or ate immature sorghum and poisoned 
herself with Prussic acid. 


F, B. GUTHRIE. 
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The Potash Situation. 

By HEBER GREEN, D&. 

(Secretary of the Chemicals Committee of the Institute.) 

0 HE greater part, possibly HO per cent., of the world’s pre war supply of 
potash salts came from Germany, and the market was controlled by the 
semi-government Kali-Syndieat. When exixirtation was stopped during 
the war the shortage led to a quest for other sources of supply, and 

many proposals were made for working up materials previously 

untouched for this purpose. 

This search had, indeed, been developing for some years previous to the war 
in consequence of the German firm having advanced their charges fo»* potash salts; 
and ]}artieularly in America many exjjerimeuts bad been in jn’ogress to test 
other sources. 


OTHKU SOURCES. 

.Although the occurrence of soluble potash salts of a high grade is limited 
to comparatively small areas, yet felspars, and other minerals containing 
insoluble silicates of potash, are widely distributed practically all over the 
globe. The insolubility of the potash, however. im])lies its unavailability as a 
plant food, and cons(‘quently agricultural experiments with felspais, even when 
finely powdered, have been discouraging. It was more profitabh^ to j>ay tUe 
increased price for German potash salts; and, in spite of several attempts, the 
ehemical problem of rendering felspar potash solubh* is still commercially 
unsolved, and a legacy for future generations. 

During tin* war, the price of potash in America rose from about £J1 per ton 
to ovex,.iHO per ton. In Australia, however, such extreim' figures .must be 
regarded as mt^rely nominal; for its use in any quantity as an agricultural 
fertiliser would be unprofitable in Ibis country if it cost more tbaii about £ilO 
per ton of pure potash. 

Xeverthelcss, these high war prices have stimulated the liunt, and the 
enormous kelp beds off the Californian coast have heem worked on a large scale; 
hut though they yielded other by-products as well as jwtash, it is stated that 
none of the companies operating have been financially successful. Brine and 
salk lakes have been more generous iu their yield of potash, and last year the 
Californian works alone at Searlcs Lake turned out about 10,000 tons of 
“ potash.” An account of the efforts made in America to produce their own 
[>otash is given in the Journal of Industrial and Enginrcring Chemistry (1918), 
vol. 10, pp. 832-844. 

In 1917 the discovery was made that the flue dusts from cement works and 
blast furnaces contained, in some cases, surprisingly large amounts of potash, 
and the statement was officially made that the problem of potash supply for 
Great Britain was solved not only for the duration of the war, but thereafter. 
Large quantities liave been obtained from these sources. 

The quest for potash has been world wide, and minor deposits have been 
discovered in Abyssinia, Spain, and other countries; and even Australia, so 
comparatively little affected by the war, has been compelled to join in the hunt. 

THE SEARCH IN AUSTRALIA. 

Some £30,000 to £40,000 worth used to be imported annually, consequently 
the Institute of Science and Industry has given considerable attention to a 
number of suggestions that have been made; and several investigations that they 
have undertaken or instigated may be mentioned. 

1. Kelp.— A Special Committee was established in Tasmania to investigate 
the commercial possibilities of the utilization of kelp. It was found that the 
potash cbntent varies in the different species, but is never sufficiently high for 
profitable extraction under Tasmanian conditions. 
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2. fjalcG and Mineral spring Waters . — ‘As a rulo, in the analyses available, the 
.jxjtash has not been separately determined, and where it has, im cases have been 
noticed of any large content of this alkali. A systematic examination of the&e 
natural resources |s called for, however, and has becni recommended for inclusion 
in the early activities of the permanent Institute. 

3. Alunite . — There are large dt'posits, said to be the most extensive in the 
world, of alunite at Bulladellah, in New South Wales, and at Carrickalinga, in 
South Australia. In its natural state, this basic potassium and aluminium 
sulphate is insoluble and ditlieult to treat, so what little has been mined has been 
shipped to Kurope for extraction of the potash and alums. 

A Special Committee of the Institute has investigated the problem of its 
treatment, and has shown that if it be roasted at a carefully-controlled tempera- 
ture, potassium sulphate is rendered soluble and the alumina is left in a form 
suitable for use in the manufacture of metallic aluminium. But the economic 
utilization of alunite obviously depends, after technical dilhcultios have been 
overcome, on having a market available for both products, and at present no 
aluminium is made in Australia. 

It is not surprising, then, that comparatively little use has so far been made 
of the Australian deposits, though in America large quantities of p«)ta8h have 
been obtained from alunite during the past two or three years. 

4. Flue Dmt from lilast Furnaecs and Cement Works . — Investigations were 
made and analyses carried out on these waste products, but in every case it 
soon became apparent that the iron ores and clays used in the Australian 
industries were much freer from potash than those used in England and America, 
and the flue dusts produced here rarely average more than 2 or 3 per cent., as 
compared with 5 to 10 per cent, in other countries, where they are worked as a 
profitable source of potash salts. In some cases, indeed, special potash-bearing 
ores and (days were introduced to enable the potash to be extracted. 

5. (^oal Ashes . — ^Again the same story holds good, for the ashes of Australian 
coals rarely contain more than J to 1 per cent, of potash. In response to a 
request for advice as to their value as an agricultural fertiliser, analyses were 
recently made by the Institute on flue dusts obtained from the Electric Power 
Station at Uiclimond, where Newcastle and mixed Australian coals were used. 
The analyses shows that tin* total potash contents arc' only 0.05 per cent., and of 
this merely traces are soluble. These dusts are evidently worthless as a potash 
or phosphoric a-cid fertiliser, though their physical properties may give them 
some value for top dressing. 

(i. Plant Ashes . — Many plants have been suggested. A number of the 
eucalypts were examined by Baron von Mueller many years ago, and isolated 
analyses have been recorded from time to time. Usually they are low, the highest 
figures (al>out 10 per cent.) being obtained from the ashes of the leaves; and a 
proposal was considered for the working up of the residual leaves at eucalyptus 
oil distillation plants, but it is doubtful whether, taking into account the small 
quantities available, the potash recovered would pay for cost of collection and 
lixiviation of the ashes. Probably they can be most profitably employed as an 
agricultural fertiliser in their immediate locality so as to avoid high costs of 
transport. 

The salt bush has been suggested, but it was found that this once abundant 
shrub is now too sparsely distributed to be of value, although its potash content 
is comparatively high (16 to 18 per cent.). 

The prickly pear ash contains about 8 per cent of potash, but experiments 
on its extraction have apparently not been commercially successful. 

The water hyacinth, that . pest of Queensland rivers, has to he dredged and 
hauled ashore to get rid of it. Analyses carried out by the Institute show that 
its ashes contain about 11 per cent, of potash, and therefore it could be utilized 
as a fertiliser under favorable circumstances. 

7. Summary , — In «hort, with the exception of alunite, Australia seems to be 
deficient in high-grade sources of potash, but many waste products are available, 
chiefly in the form of ashes, whose potash contents are moderately low, and which 
can probably be best utilized as an agricultural fertiliser. 

In this connexion, it must be borne in mind that in Australia, at all events 
in the wheat-growing areas, the soil is already so well endowed with potash as to 
render any further addition an unprofitable extravagance, except for orchards 
and special crops. 
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FUTURE PROSPECTS. 

The deposits in middle Germany, and particularly at Stussfurt, which gave 
the potash syndicate a world monopoly of potash, turned out nearly 1,200,000 
tons in 1914, of which only 530,000 tons were allowed to be exported. But it 
is not generally known that enormous deposits also exist in Alsace, now under 
French control, and that when the machinery destroyed by the Germans during 
the war has been put into order, it will be possible to export frimi this source 
alone no less than 800,000 tons annually. 

Doubtless, prices will be regulated, but moat of the emergency sources of 
potash will have had their day. On the other hand, the world may confidently 
anticipate in the near future an abundant supply of these valuable salts, quite 
independent of German control. 

In the meantime, it would appear that Germany is to be allowed to pay portion 
of her war indemnity in the form of Staasfurt salts; at all events, a shipload 
from there has this month arrived in Australia. 


**ln comparuon with rtMarch work corriod ont in Scotland, where the euhiect 
hoe not received the attention ediich it deeervec, the extensive arrancemente which 
are made and encouracements which are given to experiment and investigation in 
Australia are gratifying and surprising. Pleasant also is the universal enthusiasm 
discovered in the directors of experiment stations, and, indeed, in all connected with 
the work of development. It appeared to us, however, that a considerable amount of 
overlapping was going on, that in general there was a want of co-ordination and 
co-operation, that the policy of allowing each State to attempt to attack the solution 
of each agricultural proUem by itself was iM>t the most economical. There are many 
problems udiich are common to the whde of Australia, or to the greater part of it, 
and it would appear that time and money would be saved by placing some of the 
work of research in the hands of a Federal Department. For example, every State 
is afflicted with various stock diseases. In Queensland, there is *tick fever'; and in 
another, *dry bible*; in another, there is 'coast disease'; and so on. A strong and 
well-equipped Federal Department would seem more likely to cope with such diseases 
than the wedker and less well-equipped States Departments. The prickly pear, again, 
is not a State monopoly, but may, through time, spread over most of the country; 
and here again is an argument for Fedaral control, which would not absorb or limit 
the energies of the State Departments, hut concern iuelf with a broader and a wider fidd." 

"From Report of the Scottish G>mmiwion quoted by Hon. L. E. Groom, M.P., 
in his second-resding speech on the Science and Industry Bill. 







POSIDONTA FIBRE. 


Posidonia Fibre. 


□ 


By "BIOLOGIST.” 

An extensive Bulletin (No. 15, 60 pages and 20 plates) has just been 
issued by the Institute embodying the results of investigations on 
Posidonia Fibre by Professor John Bead (Sydney University) and 
Henry (i. Smith (Sydney Tiehnologieal Museum). 

Posidonia Fibre is derived from the fibrous portions of the leaves and 
stems of the submerged marine plant Posidonia auslraiis. Hook, f. 


A Valuable Raw 
Material. 




Posidonia australis, Hook, /. {N.O. S aiadacnr) . 

Showing how the lihre bundles occur mostly below the epidermis in a regular 
row, with a few towards the centre of the aerenchynui. X 

(N.O. Naiadacew). This plant is apparently endemie in Australia, 
and occurs in immense deposits in the shallow coastal waters of 
SpencePs and St. Vincent’s Gulfs. It has been recorded from the fore- 
shores of Western Australia, Tasmania, and New South Wales, and 
probably extends round the whole continent, but is worked at two places 
only — (1) from Point Riley to Port Davis, a distance of 50 miles near 
the head of Spencer’s Gulf; and (2) for a similar distance north of Port 
Adelaide to Port Wakefield. A large part of the deposit usually con- 
sists of the old stems with their bases covered with the filamentous 
remains of the old leaf sheaths. The main living leaves are long (1^ to 
3 feet), and narrow (about J inch) with rather numerous longitudinal 
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veins. They break off t?*ansversely, lca\TLn^jj the lower part sheathing 
the stem. The plant flowers and produces s^d from which new plants 
are propagated, and these grow in the deposit of loose calcareous sand 
and ooze covering the old plants. When the plant dies the flesl). parts 
are retted out and a small residue of fibre is left. This’ falls! to the 
bottom and adds to the deposit already formed. How long these dpposits 
have been forming it is impossible to say, but it has probably' taken 
centuries, when we consider the thickness of the deposits and the amount 
of fibre that is produced from present living plants. The workable 
deposits are contained in flats which run out from the foreshore from 3 to 
miles, and the fibre is found down to a depth of 7 feet or morb; ’ At low 



POSIDONIA FIBRE. 

As dredged up, washed, and prepared for market at Port Broughton, South 
Australia. One-sixth natural size. 

tide these flats are exposed, and the surface is covered with the growth of 
living Posidonia mixed with other weeds. In working the deposit this top 
material is; rejected, and the fibre is obtained from the underlying mass. 
The quantity of air-dried fibre obtained averages about 6 lbs. per cubic 
yard of deposit. This is a small amount, but it is easily recovered. 

For raising the deposit from the seabed all the welj known types of 
dredges have been tried — Priestman’s crane with grab bucket, the bucket 
dredge, and the suction dredge. -The best success has been achieved 
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with the last, which delivers the material in a large excess of water. 
The cleaning of the fibre has been one of the most difficult of all the 
problems met with in the develojjment of this industry. In figures the 
problem was to separate 380 parts by weight of sand from 1 part of 
fibre at a cost not exceeding one penny per ton or cubic yard. Many 
machines have been built and experimented with, and many companies 
have expended thousands of pounds in attempts to exploit the material, 
which is estimated to cover a combined area of 240 square miles in the 
two gulfs, and estimated to produce 4,600,000 tons of fibre. The 
material as delivered by the dredge goes through various machines in 



MASSES OF POSIDONIA FIBRE. 

As found on the coast of Western Australia. The felted formation is lu’ought 
about by the action of the waves. One-tliird natural size. 

which the fibre is washed with sea water to get rid of shells and sand, 
rolled to drive out excess of water, and again washed with fresh water, 
using 25,000 gallons to the ton, and rolled so that the percentage of 
water left in tWfibre is not more than 45. It is then dried by hot air at 
205° F., and finally baled under great pressure (over 2 tons per square 
inch). The machines used are mostly of the standard wool washing 
and drying types. 
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The fibrous material in the mass is pale brown in colour, but varies 
somewhat from brown to ’white. Although called fibres, each filament 
is really a complex aggregate or bundle of intimate fibres just as a 
piece of string is composed of a number of strands each of which is 
again composed of individuals. 

The fibre bundles measure up to 8 or 9 inches in length. These 
bundles are composed of ordinary wood fibres, and are true vascular 
bundles. It is only the bundles of the leaf base and stem that remain 
for collection. The individual fibres are attached to each other through- 
out their whole length in the bundle, long and short ones being arranged 
indiscriminately. The bundle has a striated appearance, due to the 
lines of the individual fibres. 

The individual fibres are long, and spindle-shaped, with tapering 
awl-shaped ends. There is a wide lumen, and the walls are thin. The 
walls possess characteristic pits in double or single rows, mostly obliquely 
placed. There are swellings on the dorsal surfaces, averaging 4 to 6 
per fibre. The fibre ranges from 0.7 to 2.0 mm. in length, and about 
0.01 mm. in diameter. (Cotton fibre 20 — 40 mm. X -012 — .037 mm.) 

The subject-matter is divided into four main divisions, which deal 
with the fibre from a Botanical, Structural and Physical, and Chemical 
point of view, as well as its properties and qualities as a textile fibre. 
The sectional headings under these divisions will give a bird’s-eye view 
of the comprehensive nature of the research work involved. Under 
Structural and Physical characteristics wc find: — ^The dimensions and 
structure of the natural and prepared fibres; tensile strength, elasticity, 
and flexibility; specific gravity. Under the Chemical section there are: — 
Moisture determinations; ash analyses; decomposition by heat; cold and 
hot water washing; alkaline hydrolysis; acid purification; mercerization. 

Posidonia cellulose is then treated in some detail : — The yield, chemi- 
cal properties, varieties, and the value as a paper-making material. It 
would appear that this cellulose differs from that derived from woods 
and lignified tissues, and inclines more to the stra'ws and esparto, though 
readily distinguished from these. The material is quite suitable for 
making printing paper and the lower grades of writing paper provided 
certain economic conditions could be fulfilled, viz.: — (1) The cost of 
production of the fibre would have to be reduced to £4 per ton; and (2) 
a cheap supply of chlorine provided, to make use of the Kellner electro- 
lytic process for isolating the cellulose. The yield is approximately 55 
per cent. 

Following this is an account of the chemical nature of the fibre and 
its use after nitration, for the preparation of explosives. As regards the 
yield, it differs markedly from jute, and exhibits a similarity to wood. 

The experiments indicate that it is not regarded as suitable for large- 
scale production of explosives. 

The dyeing properties are given for the various dyes used for wool 
and cotton. The b^t results are derived from the acid violets,^’ whilst 
the substantive cotton and the sulphide dyes are unsuitable. 

The section on Posidonia Fibre as a textile material gives some 
interesting details of the increasing use of South Australian fibre as a 
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material for cloth making, producing coarse and weak fabrics, and also 
for mixing with ^vool in the preparation of lower-grade blankets. Just 
prior to the war Germany had been using about 8,000 tons a year. 

The physical })roperties of the ultimate filament are described, and 
all the details are particularly relevant in deciding whether the individu- 
ality of the fibre fits it for any specific purpose. The results here agree 
with the chemical charactt^ristics in proving that the fibre is more suit- 
able for paper-making than for any other purpose. In resistance to 
chemical and bacterial influences, and ii) the amount of extension under 
strain, it shows superiority to several of the usual textile fibres; but in 
most other respects it shows great inferiority, e.r/., shortness, coarseness, 
and irregularity of staple; complex structure of filament, unsuitable 
dimensions, and chemical character of the ultimate fibres. 

Of the eharacteristies under review it is conceivable that by appro- 
priate artificial treatment, the physical properties might be iinprovcMi 
within limits. With this (Uid in view, many experiments were carried 
out, of whi<*h details are supplied, to produce a fibre suitable for textile 
purposes. A marki'd degree of success has been attained. The main 
physical defect of the crude commercial fibre is its brittleness, though the 
tensile strength is also sonunvliat low. It seems possible, from the 
(‘Xperimental results so far, to bring about an increase of about 25 per 
(‘■ent. in the tensile strength. 

The elasticity has been much increased by artificial treatment, and 
simple methods of treatment have been discov(*red whereby a remarkable 
degree of flexibility may be imparted to the fibre, enabling the filament to 
be knotted rej)(*atedly with ease. 

A Bibliogra})hy of 66 references is added. 
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The Making and Improvement of 

Wheats. 


By HUGH PYE* 


{Continued from jtage 210.) 


(n.) 

I T has been noted previously that wheats suitable for the dry areas 
with a 10-in. rainfall need to be those that mature early, tiller 
very moderately, have little flag development, and short to 
medium length straw. 

Some interesting experiments were carried out by Mr. A. 
£. V. Richardson relative to the transpiration ratio for some 
of the wheats, and published in the Victorian Agricultural Department’s 
journal. 



Y'andilla King needed 209 tons of water to each ton of dry matter, 
whilst Huguenot needed 243 tons of water. 

When it came to the production of grain, Yandilla King used 660 
tons of water, or a 6.4-in. rainfall. Federation required 750 tons, 
Huguenot 1,081 tons, and Kubanka 1,188 tons. In countries possessing 
a more moist climate there would be a variation in this res[)ect. 


One of the reasons the plant-breeder uses the varieties obtained from 
the older dry countries of the w^orld is, that the quality of drought 
resistance has been implanted after generations of growth in them. By 
utilizing these varieties, the plant-breeder gets there ” quickly, and 
all he has to do is to develop this quality, and combine it with other 
qualities suiting the environment and methods of harvesting. 


It may be detrimental to create a multiplicity of varieties, but Aus' 
tralia is a new country, and we must experiment, even using each State 
as a huge experimental system ; for, after all, the test of a wlieat is not 
only what it yields at the experimental station, but its average yield 
over wide areas. A variety that has excelled soon supplants a less pro- 
lific variety. 

Knowing from a wide correspondence throughout the Commonwealth 
that the farmer of to-day is appreciating more the w^ork of the practical 
scientist, and calling him to his aid in solving his difficulties, it is right 
that farmers should be anxious to get a deeper insight into the part 
plant-breeding is doing for the whole agricultural community. 

The cost of living, higher taxation, the increased cost of production, 
the decrease in the virgin wealth of the soil, the necessity of giving a 
higher education to his children to meet the strenuous future, the pres- 
sure due to custom in regard to social amenities in keeping his family 
contented on the farm, all are having a far-reaching effect in spurring 
him on, and wresting from his farm greater productivity and increased 
wealth: 


* Oerealiut/, Dookie A|prtcultural Oollenre. 




THE MAKING AND IMPROVEMENT OF WHEATS. 


The Work of the Plant-Breeder with other Plants. 

The horticulturist, the vegetable gardener, and the florist are equally 
intent in the work of the j)lant-breeder, so that by his methods they may 
learn to produce seed true to name, and so augment their profits by 
specializing in seed production for those who are indifferent, or are less 
favorably situated. The fine fruits now grown, the many excellent 
vegetable^?, the splendid wealth of flowers which grace our gardens, 
the high sugar-content beets and other roots, and the numerous 
selection of high-class potatoes, are the result of keen selection and cross- 
fertilization. The importance of this work is every year impressing 
itself on growers. It has become so imjKirtant and necessary, that it 
has entered into the scope of work of highly trained scientists who 
specialize in it. 


Sir William OrookV AimrRY. 

To-day my mission is to appeal to the intelligent wheat-growers of 
the Commonwealth, and to imibue them with tlie national importance 
of producing grain true to name, and especially adapted to their 
<mvironment. Not twenty years ago, a distinguished scientist stated 
that, at the rate ti»e world was using up the great natural storehouses 
of plant food, it would only be a matter of comparatively few years 
before there would not be sufficient wheat to feed the increasing number 
of bread (*onsumers. The declining wheat yiidds in some countries made 
this aiiginy set men thinking. One s<^t of men confined their attention 
to unravel the mysteries of the soil, and devoted their energies to study 
how it should be treated in order that the maximum yields should be 
obtained with a minimum loss of plant food and cost. Another set 
of men turned their attention to the creation of new varieties that had 
juore stamina, greater .yielding powers, and better food-supplying capa- 
bilities. Not only had these varieties need to liave inherent in them 
such qualities, but they must also have implanted in them the practical 
virtues to make their harvesting economical. They should also have the 
|)ower to resist the force of the elements, also drought and disease. The 
combined efforts of these workers have allayed alarm. Conspicuous, 
too, among the world’s workers are the great inventors of harvesting 
and tillage machinery, who make it possible to cultivate, to sow, and 
to harvest profitably in remote parts, where the natural conditions are 
more or less antagonistic. Every decade secs some new improvement 
in agricultural machinery, and crops that at one time could not be 
harvested are not now altogether lost. 

Scientists at Work. 

The biologist who studies the functions of the members of the unseen 
world within the soil and the part each plays; the labours of the 
chemist, physicist, and plant-breeder; and, above all, the hearty co-opera- 
tion of farmers in these progressive movements, make it improbable 
that, as regards wheat, there is any likelihood of there being, even in 
the distant future, insufficient of it for the world’s needs. Again, when 
the progress made in the development of new varieties of other grains 
and seeds is considered, it is evident that the future of the world’s food 
supplies will be more varied and better as regards vegetable productions. 
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The Problems of the World’s Wheat Supply in its Relation 

TO Australia. 

The problem of the world’s wheat supply is of absorbing interest to 
Australians, as there are yet millions of acres with a 10 to 20 inch 
rainfall still untouched by the plough, which in all probability will, at 
some future time, be one of the granaries of the world. Australia’s 
output of wheat is increasing. In 1901, it was a little over 48 J million 
bushels; in 1916 it increased to over 179| million bushels. This increases, 
though mainly dpe to the increasing area put under wheat, is also partly 
due to growing of selected varieties suitable to the soil and climate, and 
to the adoption of better methods of cultivation and better cropping 
rotations. 

Not the least cause of this marked improvement of the yields is due 
to the efforts of the plant breeder in giving to the growers, as a result 
of keen selection, prolific varieties suitable to the environment. 

By patient work and study, he crosses and re-crosses seedlings, 
implants in some of the progeny the qualities needed for a particular 
soil and climate, and of these, prolificacy, a quality depending on a 
complexity of conditions, must stand in the forefront; and where diseases 
are likely to occur, he must produce varieties that can resist their 
attacks, especially those resistant to rust. 

Wheats Desirable for the more Arid Districts. 

As the wheat-growing areas extend to the dry bedts of only a 10-in. 
rainfall, drought resistance and rapid maturity must be inherent quali- 
ties of the varieties grown. Fortunately, the rainfall of these areas 
occurs during winter and spring; whereas in some of the other new 
countries, the rainfall occurs in the summer, making it apparently 
impossible to grow wheat successfully. Still, the limitations of the work 
of the plant-breeder have not yet been reached, and it may yet be 
possible to develop wheat so highly resistant to rust that wheat may be 
profitably grown in them. The plant-breeder, by crossing different 
varieties, breaks the types, and introduces new types in the progeny. 
The crossing of wheats is a simple operation that can be done by a 
child. The great work in wheat breeding is to so arrange the pedigree 
that the qualities desired may be implanted in the individual plants of 
the progeny, and that they will remain fixed, or reproduce themselves 
in future generations. 


Selection Varieties. 

Keen selection is essential; in fact, during the earlier history of 
wheat improvement, it was by patient selection that many valuable 
varieties came into use. This obtains to-day; but the work of the 
plant-breeder in giving to the world new types has made it possible to 
select varieties suitable to almost every country; and from among these 
varieties, strains much better and more suitable may, with patient 
selection, be evolved. The first consideration, however, is to grow the 
variety suitable to the climate, otherwise it would likely take a half 
century to evolve a variety that will rive profitable returns. By 
crossing^ the object is attained in much less time; even then it takes 
eome years to select from the variety strains within it that are the most 
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prolific, and possass to a high degree the ])roper harvesting qualities. 
This latter is quite within the scope of work of the interested wheat- 
grower, but he should test each selected plant in its own plot, and not 
mix the strains when sowing the seed. At harvest, he compares the 
yields and accumulates the seed of the strain best suiting his environ- 
ment. This work should be carried on year by year. It is done at the 
College with all the standard varieties, hence the reason, when the sc^ed 
bought by farmers is tested against their own unselected sefnl, it almost 
invariably gives tlie higher yield. Every farmer should induce his sons 
to take up the WTirk of seed selection if he has not the inclination or time 
to carry it out liimself. It means increased wealth, not only to himself, 
but also to the nation, as his name for good, pure, and liealthy soed 
would soon Ik? widely known in his and the surrounding districts, with 
the result that his efforts become of far-reaching importance. 

The it N sriENTiFic Metiiod of Bi ying Wheat. 

’.l'h(f time will surely conn* when such a basis as the Fair Average 
Quality ” wdll be too wide, and the purest, cleanest, and healthiest plump 
wheat alone will comrniand the highest price. This is as it should be, 
and would be the greatest incentive to the growing of clean crops of 
pure grain. Farmers would then sehn't and keep selecting, just as the 
studmaster has for his motto “ Breed up, and still breed up.’’ There 
is nothing to prevent the wheat-grower doing likewise with his seed. 
Seh‘ct and still select, until a variety is ])roduced which will make the 
original stock ])ale with insignificance. It becomes a ^Mias been,” like 
so many of the old standard varieties whose names are almost forgotten. 
There is no magic in the transformation. It is simply intelligence 
brought to bear in a practical way. To do this, a scientific education 
is not necessary, but scientific thoughts are, and bring to bear applied 
intelligence. 

The Impoktanc^k of a Scientifk’ Spirit among Wiieat-grow^ers. 

The scientific fanner will likely arrive earlier, since he may know 
why the variety is not altogether a success. For instance, knowing the 
climate and rainfall, it will at once occur to him in the dry wheat belt 
that a moderate tillering plant of early maturity \vill give a better return 
than a strain which tillers much, and thus he would strive to select 
strains which will not waste their energies in throwing up stems which 
they cannot properly mature. He sows just sufficient seed per acre not 
to give too much space to induce tillering, but just sufficient for each 
individual plant to thoroughly mature a few stems that the soil and 
rainfall allow. 


{To be concluded,) 
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Australian Leather. 

Its Quality Defended. 

By R. J. ANDERSON. 

(In the previous number of Science and Industry ^ there appeared a report 
furnished by Mr. Coombs, of the Sydney Technical College, to the Institute of 
Science and Industry, upon some defects in Australian leather. Mr. Coombs’ 
report was forwarded by the Advisory Council to the Commonwealth Leather 
Committee for comment. The deputy chairman of that lK)dy, Mr, K. J. Anderson, 
then’" reported as follows) ; — 

The report herein submitted by Mr. F. A. Coombs, Tanning Department, 
Technical School, Sydney, and referred by the Advisory Council of Science and 
Industry, has been duly considered by this Board. 

Tlie subject may rightly be divided into two parts — 

(o) Leather for Australian use. 

(6) Leather for export. 

In connexion with the former, Mr. Coombs states that — 

(1) B'oot manufacturers require a cheap and inferior leather; ' 

(2) If the people were keen and could detect it, the boot manufacturer 
would compelled to use leather of a higher standard. 

(3) As the people do not demand a good sole leather, the standard must 
necessarily be low. 

(4) He does not wish to give the impression that all Australian leather 
is not up to a desirable standard. 

(5) But he does not hesitate to say that a large proportion is inferior, 
as regards quality. 

(6) The production of this inferior leather is ])rol)al>ly due to the fact 
that there is a big demand for it. 

(7) To produce this cheap leather, the tanner reduces the time for the 
tanning process, and fills up the leather with extract and glucose. 

The majority of these points cannot be conceded. The public demand generally 
is for good and reliable footwear. Boot manufacturers are fully alive to this 
fact, and, in consequence, are very keen on securing the highest standard of 
leather. 

From information furnished this Board, it is beyond dispute that tanners of 
high-grade leather cannot nearly satisfy the demands for such leathers, and in a 
number of instances such tanners are making considerable additions to their plant 
to enable supplies being given. 

One thing is certain, namely, that of all the hides produced in Australia the 
best are tanned in Australia, and when converted into leather the best of same, 
absolutely, is used in Australia. 

Admittedly there is — as with all other commodities — a demand by a certain 
section of the public for low-priced footwear, which cannot be other than of 
inferior quality. 

Mr. Coombs also states that, in his opinion — 

“ The Federal Government could have donjc a lot to improve the quality 
of local leather by adopting a certain standard for military sole leather,” 
and, later, submits certain suggestions relative thereto. 

The suggestions put forward by Mr. Coombs are on right lines, but these, 
practically, have already been adopted by the Department of Defence. 

The authorities have been fully alive to the importance of producing the 
highest standard military boot. In connexion with large contracts for same now 
being executed, the specifications provide — 

( 1 ) “ That the soles of the boots are to be cut from the best Australian 
tanned crop, and to be equal in substance and quality to those in the sealed 
patterns” (which are recognised to be of the highest standard). 


• This reply was written <m I2th September, 1018. 
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' ■ (2) That all leather used iu making up the boots to be of Australian 

manufacture, free from flaws, of correct colour, and not inferior to that in 
^ the scaled }»attern in aiiy respect. It is to be free from impurity, weighting, 
or other matter not required in the preparation of leather of the best 
quality. Provided that the following shall not be deemed to be loading 
substances: — 

In the case of sole leather, glucose and sugar to the extent of not 
more than per cent, taken together, and fats and oils to the extent 
of not more than 5 jK‘r cent, taken together’.” 

(3) That the use of sulphuric acid in the manufacture or preparation of 
the leather is strictly jjrohibited, 

(4) All sole leather to be well and faithfully rolled. 

It will thus !)(• seen that the Department has set a very high standard as to 
the leather to be used in the manufacture of military boots. 

On the question of the use of glucose or sugar in leather, opinions vary some- 
what. Where leather is highly tanned, and tak(‘n from liquors of high strength 
of tannic acid, it must of necessity have some dressing applied. If glucose or 
sugar to the extent of not more than 3 ])er cent. Im» used, it certainly is not 
injurious. I’he ass<‘rtion by Mr. (■oombs that — 

“(Ilucosc or sugar cannot Ik*, used in small quantities as a finishing 
agent,” 

cannot for a moment be accej)ted. They certainly can, and, moreover, are being 
so used. 

That some tanners use much larger quantities of glucose and sugar is recog- 
ni.sed, but then* is no necessity or warrant f(»r it. Strange to say, that wdiilst the 
Commerce Act (a .Federal measure) protects users of Australian leallier in other 
parts of the world by prohibiting the export of leather from Australia if it 
contains above 10 ]K»r cent, of these materials taken together, there is, in some 
States, no such legislative protection afl’orded Australian users of leather'. 

If legislation (both Federal and State) were enacted, and provision embodied 
in thi* measures similar to those set out in the specifications relating to military 
leathers, above referred to, it would l»e a distinct advance. 

!Mr. Coombs’ reference to the use of extracts is in ordc'r. No exception, how- 
ever, can be taken to the use of extracts which, throughout the world, are coming 
into favour. Tlie objection is in the abuse of their usage by forcing same by 
use of drums into leather of comparatively short tannage. In such a way satis 
factory results so far as yield of weight is concerned are obtained; but for produc- 
ing a ]»ermanently close, solid, and 8n]»erior leather the old method of long 
tannage in pits stands alone. 

Coming to the second part of the subject, that of the export leatlier, Mr. 
(’oombs refers to — 

” the large amount of Australian leather which, for unknowui reasons, 
could not be exported from Australia”; 

and, later, after expressing the opinion that the bulk of the leather both made 
and used in Australia is of inferior quality, goes on to say — 

” Th(*re is no doubt that a large proportion of this inferior leatlier has 
been exported to England, and those men who are advising the British 
Goverimieut as to the most suitable leather for military hoots certainly 
know that this particular leather will not give desirable results, especially 
in a wet eliinate. There is no doubt in my mind that tlie British leather 
exjierts know the quality of this leather, and if they condemn it for military 
purposes, they could hardly allow it to he used for civilian boots. Now, if 
my statements are correct, it is not a fair proposition for us to expect the 
people in a wet climate like England and France to wear this leather on 
the soles of their boots,” 

Unfor^nately, it is true that there are large accumulations of Australian 
surplus leather awaiting shipment to the United Kingdom, but, that this is due 
to its inferior quality, as presumed by Mr. Coombs, and so declared by certain 
British authorities, is not borne out by fact. There ai-e other reasons. 

: It has never been contended that Australian surplus leather is suitable for 
British military purposes; it is too light. The heaviest and best grades produced 
in Australia are prohibited export from Australia, as they are urgently needed 
here for military and certain civilian purposes. What leather is exported ii 
admittedly light in substance, but for actual quality and character of tannage a 



SCIENCE AND INDUSTEY. 


fair percentage is precisely identical with the heaviest grades retained here. The 
argument, therefort! — 

** that if the British experts condemn it for military purposes they could 
hardly allow it to be used for civilian hoots” 

Is not sound reasoning. 

Australian leather has at all times enjoyed a ready sale on the Ixindon market, 
and the quality to-day is fully equal to that shipped in the past. Evidences are 
not wanting that there, at the present time, it is keenly sought after. The prices 
realized for the last shipment in October, 1917, is undoubted and convincing 
evidence as to its quality and worth. 

Opinions are firmly held tluit there are inflinmees at work to not only keep 
Australian leather out of the United Kingdom, but to draw as largely as circum- 
stances will permit on Australian raw hides. There is certainly good ground for 
such lielief. 

It is beyond dispute that, although light in substance, some of the highest 
quality leather has been lying here avraiting export, ever since the British embargo 
on leather was imposed eighteen months back, and, although cables have been 
despatched intimating that — if on account of shortage of shipping space or for 
any other reason liigh grade leathers only are wanted at Honui — the Common 
wealth Government is willing to co-operate in any way desired to insure tl\at 
only best tannages are shipped. Notwithstanding this Commonwealth guarantee 
authority cannot be obtained to ship one ounce of leather. 

On the other hand, many thousands of hides — the great bulk of which arc 
either fearfully ticky, damaged, or bulls — have been, and are being, regularly 
shipped. lYom sueh bides it is an utter impossibility to produce first-quality 
leather, yet, forsooth, these hides are Ixung readily aecc'pted, whilst ehoice 
leather is strictly fori)idden. 

Australia holds a record of which any country may justly he proud for the 
high standard of leather equipment supplied to her tro(>))s in all the theatres of 
war, including France, where the weather conditions are wet and sloppy. Large 
re]K*at orders for boots now being executed for the Australian Imperial Force in 
England and France emphasize this fact; yet is it seriously contended that 
leather of precisely the same tannages is not suitable for ordinary civilian us<‘ in 
the United Kingdom. 

Mr. Coombs^ conclusions that — 

if the Australian tanning industry had been thoroughly organized at the 
beginning of the W'ar, Australia would now have been producing and 
exporting all classes of military leathers, with the single exception of light 
sole leather for a wet climate,” 

arc not well founded. It certainly so happens that large orders for military 
Icatliers on account of the Indian Oovertiincnt have from time to time been placed 
with Australian tanners by the Commonwealth Government, and that a repeat 
order — double the size of those in the past-^is now' being executtMl; but to wiiat 
other country could military leathers Im* supplied? That such leathers would 
be accepted in Great Britain cannot, under the circumstances, Ik* imagined. 

It has long been established — even before the war — that higlily tanned, w'^ell- 
filled, and prime Australian sole leather was not keenly w’anted in England; what 
was required was a clear, bright-coloured, lightly-tanned and liglit-weighing 
leather, that w^ould lend itself to being “ retanned.” Such leather at all times 
enjoyed a strong demand at highest rates. Needless to say, when so treated its 
weight would be considerably increased. In this connexion, if English sole 
leather be examined, it wdll be found that in its manufacture a fair amount of 
dressing has be<»n used. 

In conclusion, this Board recognises that, in respect to a number of Australian 
productions of leather, there is room for improvement, and to such end legislation 
on the lines above referred to — relating to military leathers — would be of material 
assistance. 

On the other band, it is recognised that quite a number of tanners ate live, 
progressive men, and are ever-anxious to keep fully abreast of the times in pro- 
ducing leather of the highest quality — 

The one stumbling-block now even to the maintenance of the normal production 
of leather in Australia — ^apart from the desirable expansion and development of 
the industry— is the refusal of the British authorities to sanction shipping space 
being provided for our surplus leather. All thaji this Board urges in respect of 
this is that Australian tanners be given a deal,” and there will be no cause 

for cpn^P^Aint. 
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Personal. 

In view of the death of Dr. Gellatly, and pending the passage o»f 
the Bill for the permanent establishment of the Institute of Science 
and Industry, the Minister for Trade and Customs (the Hon. W. Massy 
Greene, M.P.) has appointed Professor I). Orme Masson, O.B.E., 
F.R.S., Chairman of the Executive Committee of the Advisory Council, 
and Mr. Gerald Lightfoot, M.A., Chief Executive Officer of the Insti- 
tute. Mr. E. N, Robinson will act as Secretary. 

Mr. F. W. Reid, B.Sc., secretary of the South Australian Com- 
mittee of the Advisory Council of Science and Industry, and Principal of 
the Adelaide School of Mines, together with Dr. Fenner, Superin- 
tendent of Technical Education of South Australia, and Mr. L. 

Laybourne Smith, B.E., F.S.A.I.A., recx‘ntly visited Victoria to make 

inquiries into the general arrangcnnent and equipnnmt of technical 
schools in this State. In consequence of a gift of Co.OOO by Sir 
Langdon Bonython, President of the South Australian School of 
Mines, the South Australian Government has agreed to su])plement 
that amount to Ixiild and equip a Technical High School for Adelaide. 
Dr. Fenner, and Messrs. Reid and Laybourne Smith have been 
appointed a committee to advise upon tin* plans, curriculum, equip- 
ment, &c. 

At the r(‘cent Conference of Architects, held in Sydney, Mr. L. 

Laybourne Smith was elected Presid(*nt of the Federal Institute of 

Architects. For many years ho was Principal of the South .\ustra- 
lian School of Mines. He is Secretary of the Institute of Architects 
of South Australia, and is practising his ])rofcssion in that State. 


Dr. J. L. Glasson, who has done excellent work in relation to the 
application of hydro-electric power to industries, has resigned his ]>osi- 
tion as lecturer in jdiysies in the University of Tasmania. He in- 
tends to go to England and Europe to study some of tlie latent develop- 
ments of science. 

Mr. R. Lockhart Jack, Assistant Government (ieologist. South 
Australia, has publisluHl a bulletin dealing in a comprehensive manner 
with the phosphate deposits of South Australia. Mr. Jack says that 
South Australia is fortunate in having supplies of phosphate rock 
scattered over a wide area, which, although not equal to the imported 
material, can be made available to siippb' of the demand in 
Australia. The total output of phosphate rook in Soutli Australia to 
the end of 1918 was 89,000 tons, valued at £96,000. 


Mr. D. Avery, of Messrs. Avery and Anderson, consulting chemists, 
Melbourne, has been appointed a member of the Institute’s Standing 
Committee on Chemicals. 

Mr. E. G. Scriven, Under-Secretary, Department of Agriculture 
and Stock, Brisbane, has been on a visit to Melbourne, and was present 
at a sp^ial meeting of the Executive Committee of the Institute to 
discuss the question of cotton cultivation in xiustralia. 
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Boiler Chemistry and Feed Water BnppHes, by J. 11. Paul, B.Sc., F.I.C., 
Ix>nclon, Longmans Oreen & Co., 1019. In the preface to this book the author 
states that boiler chemistry has not received the attention it merits. A more 
or less perfunctory analysis of f(^d water, made with a view of dealing witli 
the scale-forming eonstituentsj is all that has hitherto been generally considered 
necessary for boiler work. Little or no investigation has bwii made, of the 
innumerable reactions that take y)l'a<‘e when natural waters are heat(‘d to some 
400 deg. P. under a pressure of fiftetm to twenty atmospheres. Under these 
conditions new combinations arc brought about and unthought-of reactions Uikc 
place. A modern boiler is not merely a basin in wliich liquid watiT is con- 
verted into gas, but a receptacle for the mineral contained, in greater or less 
quantiti<.‘s, in all natural waters even when softened. The boiler is in reality 
an autoclave in which chemi(?al solutions are comentrated and partially 
evaporated at high tem])eratures and pre.ssur(‘s, and should Iw looked upon as 
a chemical factory in which various chemicals are i>r<>duce<i during the? conver- 
sion of ordinary water from an initial te?m|>erature of, say, 60 deg. F. into 
steam often highly superheated. Some of these reactions affect the steaming 
capacity of the boiler, and others affect the metal of whicdi it is constructed. 
If these reactions are not properly understood and properly controlled, much 
damage may l>c done to the metal itself, even if that damage be not sufficient to 
cause explosion or render the boiler useless for steam-raising purposes. An 
account is given in the book of some of these reactions, and attention is called 
to the conspicuous part i^layed by carbonic acid in boiler (diemistry. 

Chemistry has improved the physical character of industrial iron and steel, 
and rendered jiossible the use of the high pressures now employed in steam 
boilers, and an acquaintance with the reactions which take place in a boiler 
under modern working conditions will enable steam users to prewrve tlaur 
boilers from those evils which are roughly summed up in the expression “ scale 
and corrosion.” 

Many of the chemical relictions described in the book have been gathered 
from a long practical exjierience with high-pressure Wilers working under varied 
circumstances and conditions, and the analyses given in the text are original 
analyses made by the author in the course of a somewhat extended practice. 

So far as possible, technical language and expressions have been avoided. 
The facts stated and the conclusions drawn are described in the language of 
every-day life, so that those without more than a very limited acquaintance with 
chemistry may be able to understand and appreciate the results, and a chapter 
has been added explaining and illustrating such technical expressions as it has 
been found necessary to us-e. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Science, the Press, and the Public. 

T the recent meeting of the American Association for the 
Advancement of Science, a paper was read on the subject 
of “The Press as an Intermediary between the Investi- 
gator and the Public.” Not many years ago it is 
doubtful whether there would have been any unanimous or imme- 
diate assent to the doctrine that any merely popular intermediary 
between the scientific investigator and the public was even d(‘sirable. 
During recent years, however, tlie widespread movement for tln^ a p)di ca- 
tion of science to industry has brought about a radical change of feeling 
on the part of industrial research workers to the whole question of pub- 
licity, and it is now recognised that the sympathy and support of the 
public press will play an increasingly important part in promoting the 
success of that movement. By this it is not intended to suggest that the 
press should support any particular scheme of orgaTiization for the 
application of science to industry, but that by opening its columns regu- 
larly for the publication of articles relating to scientific matters, the 
press can go far towards imbuing the people with that scientific spirit 
without which no nation can achieve eminence or success of the first 
order. As Mr, Hughes pointed out at the initial ConforGnee in 1916, 
when the scheme for the Institute was launched, "we must get the people 
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of Australia to appreciate science, which has been a recluse, so that they 
desire it as a friend. This can best be done by letting the people know 
that science is both practical and profitable. 

In the past there has been aloofness on the part both of the scientist 
and the public, and for this neither side has been guiltless. Often the 
research investigator, engrossed in his work, has inlierited the aloofness 
of a professional guild, and often, oven if not influenced by that feeling, 
he has had reason enough to remain aloof from the })ublic. For, if his 
discoveries were of immediate practical value, he was ready to leave it 
to others to advertise them in due time. If they merely opon{‘d wider 
the gates of knowledge, the public was little interested, and the time for 
its enlightenment wonld come later, when the results of the research 
published iu a scientific memoir or journal Avere boiled down to a sen- 
tence or a footnote in elementary tex( -books. From the reseda rclier’fl 
point of view, it seemed useless to cndeaA'our to give the public the 
information it ought to have, and Avorsc^ than useless to give it what it 
appeared to want. 

The public, on its side, has largely failed to appreciate the scientist. 
Individually, it often regards him as an impractical dreamer, lacking 
in those qualities whicli go to make the successful business man — an 
impressive i)ersoii;ality, a decisive manner, and executive ability. Then 
there is the illusion about ^‘book-learning.” Since most of the know- 
ledge witli which the public is familiar is derived from books, it is 
assumed that higher learning is also derived from the study of books, 
and that a “ professor ” is a dry-as-dust person who has stuffed his 
brain with many books. The layman has failed to realize that to-day 
science is the most practical thing in the world, and that it constitutes, 
perhaps, the most effective agency for the comprehensive and systematic 
development of a country’s resources. Our Agricultural Departments 
have to some extent succeeded in breaking down the barrier between the 
scientist and the layman. This has been possible largely because the 
farmer now realizes that the agricultural scientist is a practical and not 
merely a book-learned man, and that he finds out' things by experiment 
in the same way as other people do, only more systematically and more 
exactly. It is true that the war has brought to the average man a general, 
but vague, realization of the tremendous importance of science and its 
application in actual life. Yet the same average man is not provided 
with literature which is readily accessible and easily understood, and 
from which he can get a scientific view of things. 

Now, the Australian citizen is an intelligent and thoughtful person, 
and it can hardly be doubted that if the facts were placed before him 
in a way he could, easily comprehend, he would be interested to learn 
how closely science affects him itf practically all the commodities and 
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material he uses in his daily life. Take, for example, the one subject 
of the cheinistry of cellulose, with its wonderful actualities and almost 
bewildering possibilities. This may not sound interesting, but it can be 
made interesting, and it is, in fact, a subject of the most direct and 
practical im])ortanee to every man, woman, and child. Oellulose is 
NTature’s great structural material, and without it the earth would be 
bare of vegetation, an arid wast(‘, without grass, or trees, or dowers. 
There would ho uo agriculture, no textiles, no j)a])ers, and no ])ictnre- 
theatre shows! Thus, although cellulose vitally (‘oiicerns tlu^ average 
man in a host of things wliicli Ik- ns(‘s, or with which lie conu's into f'ontact 
in his daily life, he has j)rohal)ly never had the opportunity of learning 
anytliing about it. Tlie same thing is true in regard to practically all 
subjects of sci(‘ntifi(‘ re8(^arch. Tlie average man do<*s not, in fact, 
realize that there is not a business, from shoe-blacking to banking, 
which is not really bas<*d on the application of tin* results of scientific 
research. 

The Tnatt(‘r of imbuing the ])ublic with an a])preciation of the 
actualities and possibilities of scientific researcli and the removal of 
the lack of syjnpathy and understanding between th(? scientist and the 
public are of immense importaucc to our Australian Democracy. N^ot 
only is our fiitui'e as a nation largely dependent on the a]>plication of 
science to industry, but our most grievous lack, as a people, is our ignor- 
ing of experts and our fiction that the merely practical man is the man 
who is fit for tlie j(d). Germany did, at all events, teach us one lesson 
whicli wo must not permit the war to unteach ms, that is the lesson of 
valuing and trusting the exf)ort. And, if we fail to h’arn that lesson, we 
may ultimately inflict on the Commonwealth an even greater material 
damage than that which we suffered through German arms. It is, 
therefore, the duty of the Australian expert, even at the cost of some 
repugnant self-exploitation, to make himself understood and respected 
by the Democracy. This he cannot do in the laboratory and the scien- 
tific journals alone. lie must make himself known to the public, and for 
this purpose the daily press is indispensable. Any scientific facts, or 
anything calculated to imbue the layman with the scientific spirit, that 
can be got into the daily newspaper will reach further than it can do 
in any other way. 

In America, science has been regarded as a three-legged stool, of 
which one leg stands for teaching, the second for research, and the 
third for extension, or publicity. If science, then, is to stand firm 
and strong, it is necessary that the publicity side should be developed 
equally with the other phases, and in America this has been done. Many 
of the State Universities have established extension divisions, which 
have as their specific work the duty of acting as a medium between 
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scientific workers on the one hand and the people on the other, and of 
disseminating the results of investigation and research among the 
people in a way they can understand. They bring before the people 
in a form which they can grasp and utilize the latest facts concerning 
food, hygiene, natural resources, agriculture and dairy processes, house- 
hold interests and domestic science, engineering and manufacturing pro- 
cesses, discoveries affecting the prevention and cure of disease, economic 
questions, and many other questions affecting the social, educational, 
and political environment of the individual. In short, they gather 
the stores of contemporary information from the expert and the research 
worker, and pass them on in simple and practical form. The general 
appreciation, thus engendered, of the practical value of scientific 
research, and of the necessity for scientific guidance, is in no small 
degree responsible for the wonderful industrial progress of America. 

It is not suggested that in Australia we can yet embark upon any 
such comprehensive schemes as those adopted in America for the dis- 
semination of knowledge of scientific methods. Much can, however, 
be done in this direction with practically no additional expenditure of 
money, provided the sympathy and support of both the Australian press 
and Australian scientists are forthcoming. The Saturday and Sunday 
editions of our daily newspapers would afford an admirable means for 
the dissemination of scientific information. The Australian scientist 
must, however, present his facts in such a way that they are readily 
understood by the non-scientific reader, and that they will bo acceptable 
for publication. If he will realize the primary importance of the 
picturesque, and the necessity for stimulating human interest, he can 
do much to unlock the door which has in the })ast largely kept science 
out of the most widely circulated of all publications. It is hoped that 
the Institute will be able to act as the medium through which this 
important work can be accomplished. 

— G. L. 


**Let ut uroute fiie people of our country to the wonderful 
poisibilitiee of ecientific diecovery and to the reeponeibility to 
support it which reste upon them* and 1 nm sure they will 
respond generously and effectively.’’ 

— Colonel J. J. Carty, Vice-president of the American Telephone and 
Telegraph Company. 
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SUPPORT FOR THE INSTITUTE. 

Keen disappointment will be felt that the I^ill for tlie permanent 
establishment of the Institute of Science and Industry could not be 
dealt with by the recent Parliament, and must await final consideration 
until the next Parliament assembles. Scientific and industrial organi- 
zations throughout Australia were lookiiig forward with eagerness to 
the passage of the Bill, so that industry might be given the fullest 
assistance by trained scientists, and many obstacles to our industrial 
development removed. Jn the meantime, the Commonwealth Govern- 
ment will still retain the services of *the Advisory Council, and the 
investigations which have been commenced will be continued. There 
is an important programme of work for the coming twelve months, and 
it is ox})ectod that, in addition to the various problems now under 
consideration, a commencement will shortly l)e made* with the ]>rickly 
pear problem. In Sydney recently a meeting, which was attended by 
representatives of the Graziers’ Association of New South Wales, the 
Sydney Chamber of Commerce, the New South Wales Chamlxir of 
Manufactures, Institute of Civil Engineers, Australian Industries 
J^roteciion Board, Austral an (Mjemical Institute, Australian .\ero Club, 
The Electrical Association of Australia, Engineering Association of 
New South Wales, Chemical Society of Technical College, Chamber of 
Agriculture, Society of Chemical Industry, Koyal Society of New South 
Wales, University Chemical Society, Linnean Society of New South 
Wales, Master Builders’ Association, Institute of Local Governmeni 
Association, Master Process Engravers^ Association, and the Wireless 
Institute, unanimously adopted the following resolution, “ That this 
meeting of members of scientific and industrial societies urge upon the 
Federal Government the desirability of passing into law at an early date 
the Bill constituting the Commonwealth Institute of Science and 
Industry.” That meeting reflected the feeling of kindred organizations 
in other States regarding the necessity of the early permanent founda- 
tion of the Institute. 


BOXES FROM PAPER PULP. 

Owing to the growing scarcity and fast-increasing price of timbers 
suitable for the manufacture of butter-boxes, the question of the utiliza- 
tion of an appropriate substitute is being widely discussed amongst 
exporters. Old straw, cornstalks, and similar waste products have 
suggested themselves to many persons as possible materials for conver- 
sion into strawboard, and apparently the view is largely held that the 
only difficulty to he overco-me is that of chemical treatment. At the 
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request of the Primary Producers’ Union of New South Wales, and 
*of the Department of Agriculture, New South Wales, the Chemical 
<Jommittee of the Institute of Science and Industry was recently asked 
Uo investigate the proposal; but it would appear from their report that 
many economic problems are involved, and that established trade practice 
must bo considered in relation to the general inquiry. From a pre- 
liminary survey of the position, it appears that the cheapest raw 
material available in quantity in South-eastern Australia for making 
paper pulp is undoubtedly straw (whcaten or oaten). This usually 
costs from 30s. to 40s. per ton — little more than the cost of collection 
and cartage. 

The Committee reported that, in attempting to utilize old straw, 
cornstalks, &c., the expensive treatment and the low yield of cellulose 
pulp have to be considered. It is doubtful if it would pay to. collect 
for this purpose any material now discarded as rubbish. Assuming 
then that straw boiled with lime and beaten to a pulp is used, it might 
either be pressed into boards or cast directly into a one-piece box. 
Although a water or air proof package is not required for the carriage 
of butter, yet this straw-pulp box must be specially treated to make it 
adherent and strong enough, particularly when exposed to water. Straw- 
board, when wet, has also an objectionable smell. Probably these defects 
oould bo overcome by the addition of some binding and hardening 
material, such as paratfin wax, resin, soap, or waterglass, &c., which 
would reduce the porosity of the board. Obviously, odorous water- 
proofing varnishes, such as magramite and linseed oil, must be avoided. 

Another consideration is the cost of the material. The j)re-war cost 
of strawboard was less than £10 per ton, and it now sells for about £28. 
The elaborate and expensive machinery required for calendering the 
board is responsible for a large proportion of this cost, and would not 
be required for making pulp for butter-box construction. On the other 
hand, special moulds and presses would be required. A further reduc- 
tion in cost is probably possible by incorporating sawdust (after sjx^cial 
treatment), or other filling material, with the pulp. Such a mixture 
could be poured into suitable moulds like concrete. There are objec- 
tions to a square-cornered box being cast in one piece, but, if the trade 
could be induced to pack butter in boxes of the present capacity, but 
made with rounded corners, a method of construction which might 
possibly be feasible suggests itself. The lid of the box could be made 
in the form of a round-cornered tray about 3 inches deep. It should 
fit nicely like the lid of an ordinary cardboard box, and could be secured 
in place by means of a glued strip of paper. 

On account of the shape, they would be stronger than square-cornered 
boxes, and could, therefore, be made of thinner walls, and with a con- 
siderable saving of material. They would also pack economically with- 
out any re-organization of the present system of handling. While this 
appears to be the most promisii^^method of utilizing straw pulp, it is 
obvious that much investigation is required before it could he adopted — 
investigation in the laboratory, with the assistance of some paper-mill 
machinery to determine the most suitable pulp— and experiments on the 
m^hanical side to construct effeQjive moulds, dies, and presses : with 
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which to form and consolidate the boxes. With reforonco to the proposal 
recently before the Institute of Science and Industry for the establish- 
ment of a small and comparatively inexpensive paper-mill for experi- 
mental purposes, it may be mentioned that the above is just one of the 
problems for which its help would be invaluable. 


FLUORSPAR FOR GLASS MANUFACTURE. 

An inquiry was recently made of the Institute as to the extent to 
which fluorspar is used in the manufacture of glass, and as to its 
commercial value. Fluors])ar (calcium fluoride, calcspar, or fluorite) 
has only a specialized use in glass manufacture. Fluorides produce 
opacity, and glass rendered opalescent by them does not transmit red 
light, but is ])ure milk white. Fluorspar, however, is not a constituent of 
thc‘ commoner kinds of glass, such as bottle glass and ordinary window 
glass, and conse(]uontly in Australia there is little or no demand for it 
for glass making, but it is used in practically all kinds of opal glass, 
milk glass, or alabaster glass. Soon after the commencement of the 
war, a special Glass Research Coinmittee was appointed in Great 
Rritain to investigate the manufacture of certain glasses made only in 
Germany and Austria, and its work was so satisfactory that not only 
were the constituents and the processes of manufa(‘ture of th(»se parti- 
cular kinds discovered, but an improvement in quality was effected, and 
the kiiowh'dge oldained givcm to the British industry. Only two 
forrnuhe out of jwelv’<‘ or fourteen published contain fluorsi)ar. They are 
what art* known as formula 2 and formula No. 4 : — 


Soft Glass TuniNff. 

(No. 2.) 

Sand . . . . . . 67.0 per cent. 

Alumina . . . . . . 8.3 per cent. 

Sodium carbonate . . . . 29.0 per cent. 

Calc, carbonate . . . . 9.6 per cent. 

Calc, fluoride . . . . 1.6 per cent. 


Combustion Tubino. 


Sand 
Alumina 
Soda carbonate 
Calc, carbonate 
Calc, fluoride 
Ba. carbonate 
Pot. nitrate . . 
Boric anhydride 


68.2 per cent. 

6.2 per cent. 
5.5 per cent. 

13.0 per cent. 
1.0 per cent. 
8.8 per cent. 

4.3 per cent. 
5.5 per cent. 


(No. 4.) 


Pure, clear pieces of natural crystal fluorspar are also used in the 
manufacture of the highest grade microscope objectives and other 
lenses. The lenses are ground from the natural crystal and enclosed 
between glass lens^ to protect thepi from injury. 
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UTILIZATION OF WOOL SCOURING WASTE. 

Although the demaud for economy in the United States of America,, 
as in other countries, is insistent, and while the appropriation for very 
many activities of the Bureau of Agriculture at Washington has been 
reduced, the vote for investigational work of a scientific nature has been 
increased. One of the problems engaging attention in that country, as 
well as in Australia, is the development of methods in utilizing wool 
scouring wastes that may ultimately mean an enormous saving to the 
industry. Provision is made for this work to be carried on. During 
the war the price of wool grease rose from cents to 25 or 28 cents 
a lb., and the price of carbonate of potash rose from 4 or 5 cents to 80 
or 8,5 cents a lb. The result was that a number of plants were installed 
for the recovery of wool grease and potash salts. Before that time 
these products had gone to waste, and the United States imported all 
of both products consumed. Not only was there a dead loss, but the 
waste material had become a source of serious pollution to rivers and 
other streams. The plants built to handle this business during the 
war when prices were very high must install tin* most economical methods 
for extracting the by-produets of the wool scouring wastes if tliey are 
to continue in operation at the lowered prices expected when normal 
conditions are restored. These economical methods are to be worked 
out by the Department of Agriculture under the new appropriation of 
$9,000. Every year it is estimated there has been lost to the United 
States 50,000,000 lbs. of recoverable wool grease. At present ])rices, 
this is worth about $8,000,000. There was lost every year, also, about 
2,500,000 lbs. of potassium carbonate, worth at present prices about 
$6,260,000. 


THE DYE INDUSTRY. 

A substantial increase is made in the appropriation for dye investi- 
gations. This year’s appropriation is $100,000, as against $70,000 last 
year. This increase was made so that the Bureau of Chemistry can 
complete the erection and equipment of the dye-manufacturing plant, 
at Arlington, Va. The dye investigations have resulted in the develop- 
ment of a number of important processes for the manufacture of coal 
tar dyes. Fifteen patents have been granted on new processes, and 
processes have been developed for the manufacture of intermediates, used 
in the making of dyes. Some of these processes are already in use on 
a commercial scale in the production of dyes and intermedia tes. Other 
processes which have been worked out on a small scale are being tried 
in a small commercial way, and later will be developed on a large 
scale. Efforts will be made this year to develop new and cheaper' 
processes. 


ENTOMOLOGICAL INVESTIGATIONS. 

The Bureau of Agriculture is developing entomological research 
on a very large basis, and instead of allowing the investigations which 
have been initiated to be abolished, the Government has increased the 
vote enormously. One appropriation of $260,000 has been made for* 
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the control of the European Corn Borer, now k7iown to exist in two 
States. The pest is a very serious one, and has spread rapidly within 
the past twelve months, so that the task of elimination or control has 
beco-me correspondingly more serious. In order to hold it as closely 
as possible to the present infested area, the Bureau of Entomology is 
throwing into the field the largest force possible to enforce the existing 
quarantine, and to enlarge siin^cy work. Another item is $135,000 for 
investigations of insects affecting vegetable crops, a large portion of 
which will be used for the control of the sweet potato weevil. It is the 
practice in America to tackle plant and stock diseases in a courageous 
and scientific manner, and the policy has abundantly justified itself 
by the enormous savings effected. 


NEW SUBJECTS OF INQUIRY. 

Amongst other items which appear for the first time on the Estirnat(*s 
of Federal ex})enditure in the United States is $50,000 for the investiga- 
tion of Flag-smut of wheat. Take-all, and similar diseases of wheat and 
other cereals infesting soil and seed. Twenty thousand dollars has been 
s(‘t aside for the develojmient of the nut industry, for it is recognised 
that no tr(*e industry of (^qual importance presents more ditlicult problems 
to the growers. Twenty thousand dollars will be devoted to the inves- 
tigation of the grape industry and methods of utilizing grapes heretofore 
used for the jiroduction of alcoholic beverages. The improvement of 
potato seed crops accounts for another $15,000, and this work will be 
umlertaken under the co-operation of those States where potato-growing 
is one of the major industries. There is a very large increase of the 
funds for tlie investigation of tulKU’Culosis of animals, the grant for this 
purpose totalling $1,500,000. 


CITRUS BY-PRODUCTS. 

With characteristic acumen, the United States Department of Agri- 
culture set about the experimental work to ascertain whether the culls 
from orange and lemon crops could not be profitably utilized. The 
citrus industry is all-important to California, and the problem of liow 
to utilize the rejects and waste fruit was becoming increasingly acute. 
Fruit which is not fit for shipment because of minor defects, such as 
small bruises or ptinctures, has now a commercial value, since the 
establishment of the experimental laboratory at Los Angeles. As a 
direct result of the work carried out there, four stable concerns manu- 
facturing by-products, such as lemon oil, citrate of lime, and citric acid, 
have been established; while twenty concerns are producing orange 
by-products to the extent of 6,000,000 lbs. each year. Less than five 
years ago, culled lemons could be had in large quantities for $5 a ton, 
while to-day, notwithstanding the fact that a large quantity is now 
available, the price obtained by the grower is $25 a ton. This is only 
one of many instances showing the value of spending money on experi- 
mental work. 
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TICK INFESTATION AND MILK YIELDS. 

Some valuable figures, showing how dipping increases milk produc- 
tion in the case of cattle infested with ticks, are reported by the United 
States Department of Agriculture. Figures are given regarding one 
herd of 500 cattle, where the milk production increased 10 per cent. 
Prior to dipping, from 12 to 15 per cent, of the herd was lost each year 
because of ticks. Since dipping began, there have been no losses at 
all. Kecords that have been kept systematically prove that cows lightly 
infested with ticks produced 18 per cent, less milk than did tick-free 
cows; while cows heavily infestexl produce, on an average, 42 per cent, 
less milk than similar cows free from ticks. Reduction in milk flow 
does not always appear in the first milking that follows dipping, even; 
but it is natural that after a milch animal has been driven a few miles 
to the dipping vat and has gone through the excitement of dipping, her 
production should fall off slightly, but this temporary falling off soon 
disappears, and finally the milk yield is increased, the actual increase 
being according to the number of ticks that were sucking the blood that 
should have gone into the making of milk. 

The anti-tick campaign is apparently procec^ding very satisfactorily, 
and in one month 7,000,000 dippings of cattle to get rid of the cattle 
fever tick were carried out. As a result of the organized effort against 
the tick in the United States, the area over which the pest operates i» 
becoming less and less, and the losses greatly reduced. 


A STEEL RESEARCH LABORATORY. 

A number of the leading American steel and engineering companies 
have decided to install an Experimental Rolling-mill, and to establish a 
Bureau of Rolling-mill Research, under the auspices of the Carnegie 
Institute of Technology at Pittsburgh. This action marks a notable 
advance in the spirit of co-operation among American manufacturers. 
The Bureau of Rolling-mill Research will have four distinct func* 
tions : — 

1. To investigate and study the physical and mechanical changes 
taking place in steel and other metals, and the power consumed 
during the process of rolling at various temperatures and speeds. 

2. To distribute the information obtained by means of these 
experiments among the co-operating firms in order that they may 
put it into commercial use. 

3. To provide laboratory facilities in which the contributing 
companies may conduct experiments and investigate designs of rolls 
for the production of new sections which they wish to place on the 
market. 

4. To offer courses of instruction to students employed by the con- 
tributing interests, and to those students who are to specialize in this 
field, and are registered at the Carnegie Institute of Technology. 
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UTILIZING SLATE WASTE. 

For many years , the bugbear of slate quarries has been the waste. 
An average of .10 per cent, of the rock is saleable material, and the cost 
of quarrying and handling the waste has been a great drawback to the 
quarries. Numerous experiments have been made with a view to the 
utilization of this waste, and it is reported that success has now been 
achieved. Machinery has teen installed at Bethesda, in Wales, to 

crush slate waste to a fine powder, from 60 to 200 mesh, for use in 

making asphalt and linoleums, for proofing mixtures, for mechanical 
and moulding works, for weather-resisting paints, and for insulating 
purposes. It is stated that the j)OW’der will supersede, to some extent, 
barytes, fossil meals, tiaid other powders, and that asjdialt manufacturers 
say that it is the best material possible for their j)urpose. It is, of 

course, not likely that the whole of the waste from quarries will be 

utilized for the purposes indicated, at any rate for the present. 


INTERNATIONAL RESEARCH COUNCIL. 

Information has already been given in this Journnl regarding the 
formation of a National Research Council for Australia as a branch of 
the International Research Council which lias recently been established 
by Allied and neutral nations to take the place of previously-existing 
International Comniittees for work in various branch(‘s of science. A 
meeting of the International Research Council was opened at Brussels 
last July, in the presence of the King of the Belgians. Much successful 
work was accomplished. The statutes of the International Research 
Council were finally agreed to, and unions embracing the whole subject 
of astronomy and the various sections of geophysics were formed. In 
other branches of pure and applied science, proposals for the formation 
of International Unions were discussed and formulated. These will 
have to be submitted to the National Councils in the different countries 
and Dominions before they can be formally adoj)ted. Brussels was 
selected as the legal domicile of the International Research ('Ouneil. 
Its triennial meetings will be held in that city, and gifts or legacies 
will be administered according to Belgian law; but the Unions dealing 
with special subjects will probably .follow the established custom of 
holding their conferences successively in different countries. 'The 
Secretariat of the Council will be at Burlington House, London, where 
the Royal Society has placed a room at the disposal of the General 
Secretary. 


POWER-ALCOHOL: TRIAL WITH LONDON OMNIBUSES, 

The British Departmental Committee on Power- Alcohol has arranged 
with the London General Omnibus Company to run a number of motor 
omnibuses for six months on alcohol-benzol and alcohol-benzol-petrol 
mixtures, the results to be compared with running on petrol and other 
fuel. It is stated that, by the end of this year, the British Committee 
will be able to publish infonnation of such value as to enable the 
Government to take definite steps towards rendering power-alcohol 
available for all users of internal combustion engines. 
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As regards mixtures of alcohol and benzol, it may be pointed out 
that the situation in England is very different from that in Australia. 
England is, of course, a highly industrialized co\intry with a large 
population, and there are many gas-works from which benzol can be 
obtained as a by-product. In Australia, however, there can be for 
many years no pros])ect of producing benzol in quantities suflRciently 
large to enable it to be used extensively as a liquid fuel. 


POWER-ALCOHOL: DENATURANTS AND DENATURING. 

Alcohol used for power or industrial purposes must be denatured or 
methylated in order to render it unfit for use as a beverage or for 
medicinal or culinary purposes. In Australia, industrial spirits must be 
nlixed with 2 per cent, of wood qaphtha, J per cent, of pyridine liquid, 
and per cent, of coal tar naphtha or shale naphtha. The cost of the 
denaturants and of mixing, which amounts to nearly e3d. for each gallon 
of spirit, has, of course, to be addend to the cost of the spirit. These 
charges add from 10 to 15 per cent, to the price at which the spirit can 
be sold, and an addition of this nature may make all the difference in the 
practicability of producing power-alcohol on a profitable basis. 

The British Departmental Committee on Alcohol Motor Fuels points 
out that the use of alcohol as a fuel for power purposes in the United 
Kingdom has not been commercially practicable hitherto by reason 
of its high price compared with that of petrol. Since the denaturing 
process now in use increases the cost, the increase should be restricted 
as much as possible by reducing the proportion of the principal dena- 
turant, or wood naphtha. The Committee has recommended that in 
all cases of approved use for power or production purposes, wliere. the 
user gives bond, the proportion of wmod naphtha in the power-alcohol 
should be substantially diminished, the difference being made up wdiolly 
or partially by petrol, benzol, or other nauseous substance, supplemented 
by a small quantity of methyl-violet as colouring. The Committee 
emphasizes the point that a further deterrent can be provided by the 
imposition of much heavier penalties than those now sanctioned by law 
for evasion of the spirits duty in any case of illicit purification of power- 
alcohol to render it potable. 

The lowest attainable cost for denaturing power-alcohol should be 
officially recognised as an important consideration, in view of the neces- 
sity of securing a non-potable spirit and protecting the revenue against 
fraudulent practices. 

The British Committee has recommended that every effort should 
be made by research and practical trial to provide a denaturant or 
alternative denaturants, e-g.j formaldehyde, pyridine, and tobacco oil, 
the employment of which will be effective in the smallest possible quan- 
tities and at the lowest possible coat^ . The Committee considers it 
essential, moreover, that all restrictions concerning the manufacture, 
storage, transport and distribution of power-ilcohol should be removed 
as far as possible consistent with safeguarding the revenue and prevent- 
ing improper use. 
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POWER-ALCOHOL FROM PEAT. 

It is reported that a new method of distilling alcohol from peat has 
been developed in Sweden. In that country peat is found over exten- 
sive areas to a depth of from 23 to 27 feet. It is stated that from 
100 kilos. (220 lbs.) of dried peat about 6 litres (1.58 gallons) of 100 
per cent, alcohol can be obtained. This is about the same yield as that 
obtained from ])otatoes. The method of obtaining alcohol from peat 
is practically the same as that used in the treatment of the sulphite 
lyes from pa])er pulp. The ])eat is boiled under pressure with sulphuric 
acid, by which a sugar solution is obtained, together with certain 
residual products. After the acid has been utilized with lime, the 
sugar solution is formed and made into alcohol, the residue being 
collected and made into briquettes for fuel. It is reported that the 
experiments made with regard to this method of obtaining alcohol have 
been successful, and that the Swedish (Jovernment has agreed to the 
building of a distillery, on the understanding that the shareholders of 
the company sliall have the right to produce and use the alcohol for 
motor (fars, motor boats, &c., irrespective of Government prohibitions 
and price regulations. 


INDUSTRIAL ART. 

A scheme for th<* establislnnent of a British Institute of Industrial 
Art has been pre})ared by the Board of Trade and the Board of Educa- 
tion, with the advice of the Royal Society of Arts .and several well- 
known bodies of workers in Arts and Crafts. The aim of the promoters 
of this Institute is to raise and maintain a standard of excellence 
in works of industrial art produced by British designers and manufac- 
turers, and in stimulating the demand’^ for achievement of the highest 
order. It is believed that one thing essential to permanent supremacy 
of British designers and craftsmen is the organization of some national 
intermediary between individual workers and the public, and it is hoped 
that the establishment of the pro]) 08 ed Institute will fill this need, and 
will stimulate the artist craftsman on the one hand, and on tlie other 
lead the general public to an appreciation of beauty of design and 
quality in workmanship. 


THE UNIVERSITY MAN IN INDUSTRY. 

The Universities of Great Britain have decided to co-operate with 
the Federation of British Industries in the formation of a Central 
Bureau to facilitate the entry of University-trained men into industry. 
For many years there has been a small, but constant stream of these 
men flowing into the industrial and commercial world, and it is stated 
that, when analyzed after a few years, this stream is found to contain 
an enormous proportion of really sound and successful men, with prac- 
tically no real failures. In the past, apart from the gradually dis- 
appearing distrust of the “theoretician,^’ there has been the feeling that 
a University Appointments Board cannot be really alive to the needs 
of the business man, and would recommend a student purely because 
he was a good student This feeling will now obviously have no weight, 
since no one could accuse the Federation of British Industry of having 
purely academic interests at stake. 


397 



SCIENCE AND INDUSTRY. 


ENABLING THE BLIND TO READ. ^ 

At the second British Scientific Products Exhibition recently held 
in London, considerable interest was evinced in the Optophone, which 
was originally invented by Professor Fournier d^Albe, and later taken up 
and improved upon by Professor Archibald Barr. This instrument has 
as its object the enabling of the blind to read ordinary printed type 
without human aid. The method in which it succeeds is briefly this: 
The printed page is so arranged over a i)artial cylinder of glass that 
light falls through it on to a selenium cell beneath, which is carried 
on an arm below, that moves it along the lines of type. Since the 
conductivity of the selenium varies according to the light, the resistance 
of the selenium cell in passing beneath the black letter press is of course 
affected, and as it is divided into small compartments, it is affec'ted in 
a different way by each passing letter. This effect is utilized to produce 
sounds on a telephone receiver which is worn by the reader, and by 
learning the sounds 2 )roduced by the various letters, he is enabled to 
read the type for himself. 

STANDARDIZATION IN THE SHIPBUILDING INDUSTRY. 

Before the war, the British shipbuilding industry was undoubtedly 
second to none. America has, however, made marvellous strides; Italy 
must be considered as a growing shipbuilding nation; whilst Japan as 
a rival is only retarded by lack of steel. It is patent, therefore, that 
if Great Britain is to maintain her supremacy in shipbuilding and 
marine engineering, standardization of components must be adopted to 
the utmost limit of interchangeability in order to increase output and 
meet the ever-growing activity of international competition. To this 
end, a representative conference of the official nominees of the British 
Government, classification societies, ship-owners, shipbuilders, and 
marine engineers was convened last year, at the instance of the Presi- 
dent of the Board of Trade, and was held under the auspices of the 
British Engineering Standards Association. Sir Archibald Denny, the 
chairman of the Association, occupied the chair at the conference. The 
result of the discussion was a unanimous recommendation to the main 
Committee of the British Engineering Standards Association for the 
formation of a Sectional Committee to deal with this subject of such 
importance to all those connected with shipping. 


SCIENTIFIC LIGHTING AND INDUSTRIAL EFFICIENCY. 

In a lecture on ‘^Scientific Lighting and Industrial Efficiency at the 
British Scientific Products Exhibition, Westminster, attention was 
directed to the close relation existing between good industrial lighting 
and the health of workers, and many instances were given of accidents 
due to insufficient or badly-arranged conditions of illumination. Light 
must be regarded as a “ tool,” and it is a^bsurd to install expensive 
machinery, and to pay highly-skilled workmen, and then to neglect the 
relatively small expenditure on illumination necessary to the efficient 
performance of work. Instances were quoted showing that, as a result 
of improved lighting conditions, increases in output of from 8 to 27 
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per cent, had been recorded. Another factor of importance is the reduc- 
tion in the amount of spoiled work. The cost of lighting forms only a 
small proportion, in some cases less than 1 per cent., of the wages bill. 
Good industrial lighting is therefore amply justified on economic as 
well as on humanitarian grounds. 


STANDARDIZATION IN THE UNITED STATES OF AMERICA. 

The Anun’ican Society for Testing Materials has roccntly held its 
annual meeting at Atlantic City, X.J, One of the sj)ecial features 
of the meeting was the great expansion of co-operative work witl) other 
societies, and with testing and research laboratories. From the jiapers 
read at the meeting, it is evid<‘nt that tluu’e is great activity in the 
TInited States in every branch of research relating to engineering work 
and building construction. At the Conference, various matters were 
dealt with under the head of Standardization; and, d(*allng with the 
subject of Internationa] Standardization, one sjieaker asserted that 
Nothing will jnmnolc' international trade co-operation and good 
fellowship so nnich as the establishment of wide and mutually satis- 
fa<*tory standards,” S(»iTie of whicli he said are the m(‘tric system, the 
<i(*ntigrade th(*rmom(*trical scale, an intcumational coinage system, and the 
1 ike. 

Special attemtion is being paid in the Fniled Stat(‘s to the stan- 
dardization of reinforced concrete. The American Society of (Jivil 
Engineers, the American Railway Engineering Association, tlu^ American 
Ooncr(*te Institute, and th<‘ Portland Cement Association liave joined 
with the Soci(*ty for Testing Materials in forming a Committee to 
arrange for an organization to deal with the subject of Standardization 
of R(*in forced Conerede. 


LARGE SCALE EXPERIMENTAL RESEARCH IN AMERICA. 

The lion. W. C. Redfield, Secretary of Commerce in the United 
States, in giving r(*cently an account of what is being done in the 
States to restore industry to a peace basis, and to improve it in the 
future, stated that the industrial success of (Tte.rinauy arose out of two 
caus(*s — first, the appreciation of the science which underlay each 
industry, its study and its application in the industry; and, sc^condly, 
the training of the mind as well as the hand of the worker, so that he 
should understand both how to do a thing properly and why that was 
the proper way. Neither in Great Britain nor in America has scien- 
tific research or vocational training l)eeTi conspicuous, or even visible, 
in industry. Both are now being introduced in America as quickly as 
possible. Experimental cotton and woollen mills, a paper mill, and a 
rolling mill, have already been established, and other industrial labora- 
tories are to follow; so that any problem which affects a whole industry 
can be at once worked out on a practical scale. In England, the Indus- 
trial Research Associations being established in connexion with the 
Department of Scientific and Industrial Research are making fimilar 
provision for their particular industries. On the educational side, in 
the States the Federal Board for Vocational Education is distributing 
large and increasing sums to each State of the TTnion to insure to every 
worker a knowledge of the why of his work. 
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CONCRETE TANKS FOR OIL STORAGE. 

The United States Bureau of Standards has published the results 
of a series of tests to determine the effectiveness of concrete as a 
retainer of oil. The results may he summarized as follows: — 

(1) Various mineral oils, covering 2)ractically the entire range of 

fuel oils, have been stored in concrete tanks for approxiinatelv 
thirteen months, apparently without injuring the concrete in the 
slightest decree. • ^ 

(2) A number of vegetable and animal oils have been stored 
successfully in concrete tanks for a period of thirteen months, and 
only two, cocoanut oil and lard oil, have appreciably attacked the 
concrete. 

(il) The quantitative losses of pure oils have been determined 
under a pressure head of 25 feet. The results indicate that heavy and 
medium weight fuel oils can be stored in concrete without excessive 
losses. The storage of kerosenes and gasolines under these condi- 
tions will probably prove uneconomical unless some impervious 
coating can be found which will be durable under long exj)osure to 
the lighter oils. 

(4) In a single test of six months^ duration, spar varnish has 
apparently been effective in successfully retaining a 43-deg. kerosene 
of 0.01.5 viscosity. The loss during that period was practically 
negligible. 


NATIONAL ROADS IN THE UNITED STATES. 

The value of good roads, and the necessity of uniform methods of 
construction and maintenance to secure the greatest economy, is wudely 
realized in the United States, and a proposal is now being considered 
under which the Federal Government will build, in each State, trunk 
highways, which, when linked together, will form a national system 
connecting the whole country. The scheme is embraced by the National 
Highway Bill, introduced into the Senate by the Chairman of the 
Committee on Post-offices and Post-office Hoads. It is proposed that 
the Federal construction shall be to the extent of not loss than ^ per 
cent, or more than 5 per cent, of the total mileage of a State. The 
consummation of the scheme will prove a further strengthening of the 
forces behind road development, and will enable a much wider use to 
be made of the knowledge gained from the research carried out by the 
office of Public Roads. At the same time, it will produce more effective 
co-operation between Federal and State agencies, the one applying its 
efforts to national connexions, and the other to the development of 
local or Intra-State roads. Apart altogether from this scheme, how- 
ever, it is interesting to note that the estimated expenditure for this 
year on road construction and repair in the United States totals 
£70,000,000. Both in the United States and in Europe good roads are 
regarded as essential to the development and maintenance of rural 
interests, and in view of the enormous growth of motor transport, the 
question assumes much greater impoftanoe. 
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PROMISING CLAY INVESTIGATIONS. 

The work which is being carried out at Ballarat by the Special 
Committee appointed by the Institute to investigate the clay deposits 
of Victoria is yielding most promising results. Additional shafts have 
been sunk at Berringa and Lai Lai, and bulk samples of the clays have 
been obtained. Tests that have heen made of a number of samples 
suggested that high-grade kaolins, suitable for the manufacture of the 
better grades of table and toilet ware, occur in Victoria in large 
quantities. Confirmation of this hope is supplied by the subsequent 
analyses of these clays and stones. The following table shows the com- 
parison between the chemical composition of a selected Victorian kaolin 
and that of one of the purest varieties of English china clay obtainable: — 



licst KtiKlish China 
Clay ( . ee Moor 
Devon). 

Virtorian Kaolin. 

Silica SiO, .. .. .. .. .. ; 

47- 1 

47;i6 

Alumina Al^Og 

:ifP4 

:t0*3() 

Ferric Oxide Fe^O., 

• 2.*} 

•88 

Titanic Oxide Tptg 

•13 

•82 

Magnesia MgO 

•24 

— 

Lime OaO 

•31 

•64 

Potash KgO . . 

•la 

•29 

Soda Na^O . . . . . . . . . . 

•08 

•22 


An analysis of a good English Coniish stone compared with similar 
stone that has been located in Victoria reveals the following simi- 
larity: — 


— 

English Comiah 
Stone. 

Victorian. 

Silica 8,Oj . . 

70*30 

71-96 

Alumina AlgOg 

10- (12 

l.^>-r)7 

Ferric Oxide FegOg . . . . . . . . 

1-51 

•:^3 

Idme and Magnesia 

1(12 

•21 

Potash KjO .. 

r>-39 

8*24 

Soda NogO . . . . . . . . . . j 

2-57 

1 46 


Systematic furnace tests are made of the different clays, and the 
physical properties of the burnt test pieces are carefully measured and 
recorded. By this means, a complete history of the physical changes 
which occur at various temperatures in the kiln is obtained. The 
information which is being collected should prove of general interest 
and material value to the State. 

C.1^078.-^8 
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Scientific Research : An Empire Appeal. 


Reproduced hereunder is a copy of a circular issued hy Lord 
Milner, Secretary of State for the Colonies, to the self-governing 
dominions, colonies, and protectorates of the British Empire, 
emphasizing the importance of the development of the economic 
resources of the Empire, and the stimulation of activities for the 
conduct of scientific research. 


The part that science played in the winning of the war is still so 
fresh in the minds of the public that it is unlikely that its aid towards 
the solution of the reconstruction problems aris ni^ out of the war will 
be openly or widely opposed. Among the leading nations there is a 
groat awakening to the national value of scientific research. During 
the war the British (rovernment created a Department of Scientific and 
Indtistrial Research, with a fund of over £1,000,000 at its disposal; 
whilst various scientific organizations have taken up various branches 
of the subject of the development of science, and its co-ordination with 
industry, education, and administration. France is undertaking a new 
national institution for scientific research on a large scale. 

Germany and the United States had long since employed science as 
the handmaid of industry. Japan is invoking its helj) in preparation 
for the international industrial conflict, and its newly-formed Institute 
has a sum of £500,000 at its command. Canada looks forward to the 
expansion of her industries and the exploitation of her resources from 
the development of research. A permanent lx)dy has been established 
to advise on questions of scientific and technological methods affecting 
industry. South Africa and New Zealand are also creating national 
researcla organizations. 

The proposal circulated by Lord Milner aims at the development 
and co-ordination of scientific research for the betterment of industry 
throughout the Empire, and also indicates broadly the spheres of action 
in which co-operative effort can be advantageously employed. It is as 
follows : — 

Downing-street, 

11th June, 1919. 

Sir, 

At the close of the prolonged struggle of the last four years, and 
having regard to the depletion of raw materials which has been caused 
and to the vast financial responsibilities which have been left behind, 
it is evidently more than ever necessary that the economic resources of 
the Empire in general should be developed to the uttermost, and I wish 
to suggest to you that the time is particularly opportune for a review of 
the activities carried on by or on bejialf of your Government in scientific 
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research and economic exploration, and for consideration of all promising 
schemes, either for new work of this description or for adding to the 
efficiency or widening the scope of work already in progress. 

2. Apart from activities of a primarily scientific nature, such as 
research in oceanography and meteorology, the field to he reviewed may 
be very wide and should not be regarded as entirely economic in 
character. The main portion of the possible field of research may 
broadly be divided into inquiries relating to sources of mechanical 
power, agriculture and forestry, geology and minerals, and marine 
products. In most of these provinces the desirable inquiries may be 
classified, it is true, without any precise lino of demarcation, into 
inquiries directed to an economic or other practical end which is in 
sight from the first, and inquiries where the practical aim, thougli real, 
is less immediately obvious. I am decidedly of opinion that the latter 
class of inquiries ought by no means to be neglected, and that if they 
are w(dl chosen it may be tixpected that in the long rnu they will be even 
more fruitful in results of practical value than inquiries of the former 
class. The latter class of inquiry, however, demands a scientific staff 
with higher qualifications, and can scarcely be attacked effeclually by 
a small Colony acting by itself. In such cases possible combination 
with other Colonies similarly situated should be considered. 

3. It is becoming more and more clear that there is scarcely any 
industry which can develop or even maintain its position without the 
aid of scientific^ researcli, and that it is sound policy that such research 
should be liberally provided for hi the budgets of the firms engaged, 
although it is frequently necessary that those firms should combine to 
finance a central research association, or at least closely co-operate in 
research work in order to cover the wliolc ground and avoid overlapping. 
With some assistance from tlie Imperial Treasury a good deal is being 
done in this country on these voluntary lines. There will no doubt be 
certain Colonial firms who can best participate by contributing to the 
research associations of their industries in this country. But the usual 
method in the Colonies is for research to be carried on by the scientific 
departments of the Government, and financed out of the ordinary revenue 
and out of taxes on particular industries, while a subsidiary but im- 
portant method is that of contribution to institutions for research and 
the like, usually situated for convenience in this country, some official, 
such as the Bureau of Entomology and the new Bureau of Mycology, 
and some unofficial, sucli as the research associations referred to above, 
which are organized under the auspices of the Department of Scientific* 
and Industrial Research. 

4. Broadly, I would ask you to consider the position of any important 
industries in the Colony on whose behalf no research work is at present 
carried on, and whether this state of affairs does not call for action on 
the part of the Colonial Government. I would particularly direct your 
attention to those raw materials required for Imperial trade or defence 
which are produced within the Empire either in inadequate quantities 
or not at all, such as flax, hemp, medium stapled cotton, the lighter 
timbers, ores of aluminium and copper, phosphate rock, potash and 
mineral oil. The question of the possible establishment or extension of 
fishing industries for export is also worth attention. 
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6. The Committee on Commercial and Industrial Policy after the 
War drew special attention to this question of raw materials in para- 
graph 122 of their final report (Cd. 9036). Much of the existing 
deficiency can be supplied by the tropical Colonies and Protectorates 
if their great potential resources are adequately developed, and one of 
the most sure and speedy agents in such development is undoubtedly 
scientific investigation. The war has furirished a striking instance of 
the correctness of this view. One of the conspicuous examples of material 
produced to an insufficient extent within the Empire, to which the 
Committee called attention, was bauxite, the ore of aluminium. At the 
present time this country is almost entirely dependent on foreign sources 
of supply, and there is reason to apprehend that these will remain both 
costly and insufficient. Aluminium is essential to a number of British 
industries, and the position would be serious if alternative sources of 
supply had not been found within the Empire. The scientific investiga- 
tions of the Director of the Geological Survey of the Gold Coast have 
recently resulted in the discovery of a very large deposit of the mineral 
in that Colony, and it is hoped that arrangements can be made which 
will enable it to be worked on a paying basis. Valuable deposits of 
bauxite have also been found in British Guiana, and are now being 
developed. Other deposits in the .same Colony are now under investiga- 
tion. If these enterprises are successful, the position of the British 
industries in question will be greatly strengthened. 

This is a solitary instance, but it is typical, and could, if necessary, 
be supported by others drawn from different parts of the Empire. There 
can indeed be no doubt that a sound and adequate scheme of scientific 
investigation would be of the utmost value in developing the resources 
of the Colonies. 

6. Another example of the need of research is furnished by the 
destructive agencies of various kinds, such as animal and plant diseases, 
insect pests, &c., which are responsible at the present time for an 
enormous amount of damage in the Colonies. Such damage can literally 
be assessed in millions of pounds. Valuable work in this sphere has 
already been done and continues to be done in many parts of the Empire, 
but there is undoubtedly great scope for extended research. Such work 
is likely to prove exceedingly fruitful, since many of these destructive 
agencies are widely distributed, and scientific discoveries which have 
been made in one Colony can often be utilized elsewhere. The scale 
on which this destruction takes place is well illustrated by a recent 
despatch from the Acting Governor of the East Africa Protectorate 
reporting that ^^more scientific and progressive methods must be 
adopted in dealing with stock diseases in native reserves if the future 
welfare of the stock industry is to be secured. It would be difficult to 
estimate the annual loss from the ravages of stock diseases in native 
reserves, but if it were placed at the low estimate of 12 per cent, it 
would easily represent a sum of approximately £1,000,000 per annum/^ 

7. In Colonies and Protectorates whose financial resources are on a 
smaller scale than in the one under your government, there has hitherto 
often been great difficulty in finding the means to carry out investiga- 
tions in themselves very desirable. I am glad to be able to inform you 
that, for the benefit mainly of such Colonies and Protectorates, 1 have 
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obtained the consent of the Lords Commissioners of the Treasury to the 
provision of a liberal grant of £20,000 a year from the Estimates of the 
United Kingdom for 1919-20 and the four following years, to be expended 
in stimulating scientific research with. a view to developing the economic 
resources of the Colonies and Protectorates. This grant, if it is duly 
voted, will be administered by a small Committee, to be known as the 
Colonial Kes<uirch Committee, which wnll work in co-operation with the 
Department of Scientific and Industrial Research, the Imperial Mineral 
Resources Bureau, the Universities, particularly those of industrial 
districts, and other existing institutions. In the first instance, the 
nmmbers of tlie Committee will be Mr. 11. J. Mackinder, M.P. (Chair- 
man), two Assistant Under-Secretaries of State for the Colonies, and 
Sir Frank Heath, the Secretary of the Department for Scientific and 
Industrial Research. The grant, liberal though it is, is evident 
insufficient for a large number of researches, and the Committee will 
have to content itself Avith selecting for iim^stigation a few of the most 
promising of the subjects which may be brought to its notice. It may 
sometimes be th(i case that a research may be required which would be 
chiefly in the collective interests of the Empire or in the interests of 
some part, of it other than the part in whicli the research Avould be 
carried out. If it were convenient that such a research should be under- 
taken by a Colonial (Government, the fact that that Government is 
prosperous would not debar it from participating in the grant. 

8. To the Avhole question of research and investigation raised by this 
despatch 1 attach the greatest possible importance, and 1 trust that yon 
will give it your personal consideration, in -consultation with your 
scientific and economic officers and with suitable members of the unofficial 
community, and that you will tlien furnisli me witli a brief review of 
tlie present position of affairs, and Avith an account of the further stops; 
which in your judgment should be taken in the near future. 

9. There is no objection to the publication of this despatch. 

I ha\^e the honour to be, 

Sir, 

Your most obedient, humble servant, 

MILNER. 
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The Value of Irrigation. 

The Murrumbidgee Scheme. 

By E. N. ROBINSON. 

No. II. 

The Murrumbidgee scheme, as previously indicated, is too large for 
one to attempt anything more than a broad, general outline of its 
principal features. With an irrigable area of 200,000 acres, there must 
necessarily be differences in the chemical composition and in the mechani- 
cal condition of the soil. On the whole, however, the quality is uniformly 
good. Here and there patches may occur whose physical properties 
may impose narrower restrictions upon the utilization of the land, 
especially in the case of the unskilled irrigatiouist. Even so, as far 
as one can read the future, this limitation of choice of enterprises 
should not act as a break upon the ])rogr(*.8s and ambitions of the 
settlers. 



BUaDlNG A CHANNEL. 


Accepting, to avoid disputation, a widely-held view that the 
mechanical condition of some of the land prevents the cultivation of 
lucerne, and cuts the choice of the land-holder down to the cultivation 
of stone fruits, or of cereals, there is no need at this stage to waste 
sympathy upon the man who undertakes either of these activities. 

Fruit-growing has for so long occupied such a minor and obscure 
place amongst our primary industries that it is still eommonly 
accepted as being of little importance, and deserving of even less 
enoqur^ement. That view must change. The fault in the past has 



THE VALUE OF lERIGATION. 


lain in the utter disorganization of the industry and the disinclination 
of growers to meet the requirements of the trade. Specialization must 
be practised if profitable results are to be obtained. 

At Yanco, a scheme has been designed which should remove these 
long-standing difficulties. With an eye to overseas trade, in addition 
to the fulfilment of home requirements, an enormous canning factory 
has been erected, and encouragement is given to the cultivation of 
varieties which are suitable for preserving. The existing factory is the 
second that has been built. The first installation soon proved too small 
for the produce to be treated, so it was discarded. The present structure 
is an immense affair, and is equipped with the most modern appliances. 
It is claimed to be one of the most economically equipped installations in 
the world, and it certainly conveys the impression of high efficiency. 



FOUR-YEAR-OLD PEACH TREE. 


Expert assistance was obtained from America to put the plant into 
running order, and it is now conducted under the supervision of a local 
settler, whose aptitude for management was quickly demonstrated. 

Huge as this factory is, however, it is none too large in the busy 
seasons for its purpose. But, at the present stage of development, the 
busy seasons are not long enough. There are one or two rush periods, 
and then for weeks the building, wherein hundreds of girls and men 
find employment, is deserted. As settlement proceeds, and a well-ordered 
system of planting is widely adopted, large supplies to the factory will 
■be maintained over months, instead of weeks, and the running costs of 
the factory will be proportionately reduced. 
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One of the initial steps taken by the Irrigation Commission upon 
the inception of the scheme was to plant an experimental orchard, and 
the experience which has been accumulated, even in so short a space of 
time, is proving of immense value to the settlement. From the know- 
ledge gained of the behaviour of fruits under observation, advice now 
can be given with confidence to Fhe settlers as to the varieties that can 
most profitably be grown, and they are being encourag(?d to extend their 
choice by selecting, not merely one or two favoured kinds, but others 
which will either mature early or late in the season. This prolongation 
of the picking period will mean eonstant employment at the factory 
and the economic running of the plant. A policy of this kind should 
require very little effort to commend its acceptance, and as the acreage 
expands there should be large and regular supplies from the earliest 
fruiting period to the latest. 

The gloomy view, in regard to the future of the fruit industry, taken 
by those who are not engaged in it, or who are not as favorably circum- 
stanced as the growers at Yanco, is not shared by the men around 
Leeton, whose trees have commenced to yield. Probably there have been 
failures in the past, and certainly there will in the future. Any land 
settlement scheme, where the opportunities of one man arc similar to 
those of all of his competitors or co-workers, must be judged, not by the 
failures, but by the successes. Enough settlers arc* making a success 
upon this area to refute any suggestion that the land possesses inherent, 
insurmountable difficulties. It is no longer a question whether the 
fruit can be grown. It is being grown — grown in largo quantities on 
small areas and of exceptional quality. That much liaving been 
established, the suitability of the soil lias bc^eii incontestably demon- 
strated. Hundreds of acres are being added to tin* acreage annually, 
which is further evidence of the attractiveness of the jiropositioii. The 
future of the men engaged in the industry will depend upon the efficioTK^y 
of the organization they provide for the disposal of their crops. Cali- 
fornia possesses no advantage which is not enjoyed by the growers at 
Yanco, or, for the matter of that, on some of the Victorian irrigation 
areas. A close study of their methods, and an inquiry into the 
organization of the Californian Citrus-growers’ Association, which 
annually handles millions t)f dollars worth of fruii, should, In this 
connexion, prove profitable. In tbe meantime, tbe Government is 
providing valuable assistance, and gives the growers representation upon 
the board of management of the factory. 

Figures quoted in the first article indicate the fast growth of the 
dairying industry. A glance through the factory returns shows some 
remarkably high individual returns, and in the circumstances, some 
remarkably poor ones also. How far these wide variations were due 
Ik) skilful management as opposed to indifference, inefficiency, or sheer 
ignorance, months of investigation would be required. Many factors 
might operate. A variation in the quality of the herds, and of their 
general treatment, and in the kind and amount of the fodder provided, 
would all affect the question. But ..here, as with the fruit industry,, 
the proportion of successes is sufficiently high to pronounce judgment 
upon the land. An extensive range of crops can be grown, but as a4 
general rule, lucerne is the mainstay, 
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Tlio numerous and diverse forms of agriculture that are being 
practised is one of the most striking features pf the settlement. A 
predilection for almost any land industry can be gratified. One grower 
during the last summer harvested a highly profitable tobacc^o crop. 
Lamb-raising is being carried out by many of the settlers, and the loca- 
tion of the settlement in the centre of a large and important grazing area 
of the State frequently offers exceptionally favorable op])ortunities for 
dealing in store sheep. Pig-raising is another remunerative branch of 
animal husbandry. In tlie main it is an adjunct to dairying, a special 
advantage arising from the ability to graze the young pigs on lucerne. 
At present there is no indication of hog-raising becoming*the specialized 
industry that it is in many parts of the United States, but this is largely 
a matter of evolution, and when the wonomic pressure is felt the irriga- 
tion areas may be expected to give the lead in Australia to this under- 
taking. 

Tlie Mirrooll area is at the y) resent time a scene of great activity. 
The New 8outh Wales Government 1ms embarked upon a policy of land 
settlement upon the irrigation settUunent for the returned soldier which 
is extraordinarily generous to the appHeant who qualifies, and quali- 



fication is simply the proof of some aptitude for fann life and an earnest 
of his intention to try. To demonstrate these qualities the ex-soldier 
must serve a probationary period in one of the large camps that have 
been established and take part in the work of clearing, grading, and other 
operations incidental to the preliminary preparation of the land. 
Unsuitable men are eliminated by this initial test, and the suitable 
men are provided with blocks. A big area of country has been reserved 
for them, and the quality is as good as any within the Murnimbidgee 
scheme. Successful applicants are financed until their holdings become 
productive, which, in the case of the fruit-grower, may represent a five- 
year period, and in the case of the dairy-fanner up to two years. 

Several hundred men are now undergoing preparation for their 
life on the land, or have already been placed in possession. Thousands 
of acres of scrub are being knocked down and burnt off, teams by the 
dozen are ploughing and grading, and miles and miles of irrigation and 
drainage channels are being excavated. A wise precaution is being 
taken against the appearance of salt. So far there has been no indica- 
tion of its presence, but as much of this new area was originally Mallee 
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scrub the Government is taking no risks, and should it exist it is 
unlikely to cause very serious damage. All the irrigation channels are 
being concreted in order to prevent seej).Hge, and an excellent drainage 
scheme is being provided. 

Irrigation farming in Australia is bound to encounter much more 
opposition before it finally breaks down the ignorance and prejudice 
which now oppose it. Some initial failures at Yanco have certainly 
retarded development in New South Wales, as similar failures in the 
Goulburn Valley kept it back in Victoria. But there have been 
innumerable failures in dry farming in all parts of Australia, and it is 
as reasonable to argue the unsuitability of the Commonwealth to grow 
wool or wheat, if this is to be the basis of judgment, as it is to pronounce 
a verdict upon irrigation because every man who goes upon an irrigation 
block does not prosper. Success depends mainly upon the man. I'he 
science of irrigation requires to be learned, and intelligence, sustained 
labour, and experience are necessary before good results can be obtained. 
It can safely be said that the Yanco scheme provides all the natural 
elements of success. The human factor will make or mar it. 


There are many reasons why agricnltural research should 
form a prominent feature of the activities of the Commonwealth 
of Australia. Its ultimate aim is to increase the productivity 
of the country, and it would he impossible to exaggerate the 
importance of that at the present juncture \ for, when the war 
clouds have passed away, when men have beaten their tanks 
into tractors and their bayonets into binder-blades (to modern- 
ise a scriptural quotation), and peace once more comes to this 
troubled world, there will be a huge bill to pay, and that bill 
can only be paid as the result of increased — and greatly 
increased — production. 

—ProfesMor R, D. WATT. 
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Science and its Application to Marine 

Problems.* 

B; PROFESSOR J. C. McLENNAN, FJt.S. 

(Scientific Adviser to the British Admiralty.) 

1. .iNTitOnUOTIOK. 

Ill the great struggle wliicli has now been brought to its close, the 
introduction and use of the submarine as an agent of unrestricted war- 
fare by our former enemies constituted a menace of paramount and 
vital iniporiance to the safety and ivelfare of the British Commonwealth 
and its allied iialions. 

As early as 1915 a Board of Inventions and Kesearch was established 
for the purpose of developing anti-aubrnariiie devices and systems capable 
of coping with the menace. In the autumn of 1917, after exhaustive 
H'searehes had been carried out by this Board, it was finally realized 
by all that the submarine problem was one of the most difficult ever 
presented to science for solution. It became clear that it was necessary 
to introduces into service practically a new system of physical seienec 
and engineering, and it was, therefore, decided to ,set up with the 
Admiralty a Department of liesearedi and Experiment, under the direc- 
tion of Mr. Charleys II. Merz. In the Naval S(irvice, too, a special Anti- 
Submarine Division was organized, and in the De])artmemt of Torpedoes 
and Mines provision was made for greuitly exteuiding, by revsearejh, (',xj)eri- 
ment, and trial, the capabilities and use of improvements in mines and 
torpedoes us aids to naval warfare. 

As a result of this great effort, it may be stated that by the late 
wiimmer of 1918 it became clear to those associated with the movement 
that the submarine problem was Avell in hand from a scientific point 
of view, that the character of the means of coping with the menace in 
an effective manner was clearly defined, and that th (3 elimination of 
the pest was only a matter of a few months’ time. 

In the following paper a brief survey is given of some of the most 
notable advances made in dealing with certain naval and marine 
problems presented to ua on the naval side during the war. 

2. Anti-Submarine Measures and Devices. 

(a) TAstening Devices , — As the power of the submarine in its attack 
is due to invisibility, it is clear that, in mintering it, methods 
must be employed which will reveal its presence and give definite infor- 
mation regarding its movements. Of all the physical disturbances 
emitted or produced by a moving submarine, the pressure waves set up 
in water by vibrations having their source in the vessel are the ones 
which are propagated to and are detectable at the greatest distance. 
Efforts were, therefore, directed from the first to the development of 
listening devices. The investigation’s in this field were exceedingly 
ramified, and were pressed with great vigour. 

As a result, great improvements were made in hydrophones. In 
the development of these devices, microphones^ and magnetophones of 
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exceedingly high sensitivity were realized, and after enormous labour, 
ways and means were devised for standardizing their construction 
and their functioning. Hydrophones were eoristructed and put into 
service which were suitable for use in water of moderate depth, and other 
types were made which could be used in water of great depth. In one 
particular type of instrument modifications and attachments were intro- 
duced which enabled one to detec^t with it the direction of bearing of a 
source of sound with a fair degree of accuracy. 

But probably the method of determining the direction of a source 
of sound waves in water which has proved to be the best is founded on 
the fact that the sound wave is in the same phase at all points of it« 
wave front. Thus, if there were tw'o hydrophones, in themselvcis non- 
directional, placed in the path of the 'incoming sound, they can be used 
for finding the direction of the origin of the sound if tlie phase difference 
between the sounds received can be detected. There are two ways of 
doing this — the binaural ” method and the “ sum and difference ’’ 
method. The binaural method depends on the fact that if the sound 
from one receiver is conveyed to one ear, and that from the second to 
the other ear, the impression is formed that the sound comes Ij'om a 
certain direction, and tJiis direction is interpreted by the sensations 
experienced, changes as the phase differeiuic is altered. It can be 
brought to a certain position with respect to the listener — say, to the 
position directly in front — either by^ rotating the two receivers about 
an axis or by introducing an artificial delay in some form of “ com- 
pensator.’’ This binaural method, which has great interest from a 
psychologicaT and physiological point of view, has been the subject of 
much work on the part of both British and American scientists, and 
in tlie anti-submarine campaign it was found to be of very considerable 
service. 

In the ^^surn and difference” method, the impulses from the two 
receivers are united before reacdiing the ear, the combined effect observiHi 
being a maximum when there is no phase difference between the waves 
and a minimum when the phases are in opposition. 

Although an enormous expenditure has been made in time and effort 
to perfect the hydrophone and other listening devices, it is realized that 
such instruments possess an inherent defect. If the submarine can be 
made noiseless in motion, this method of countering it becomes ineffec- 
tive. Even now the range of hearing is not more than 100 yards in the 
case of modern submarines moving at 2 or 3 knots. 

(h) Echo Methods , — Owing to the fact that it was found possible 
under certain conditions to render the propulsion of submarines practi- 
cally silent, it became necessary to look in. other directions for ifunda- 
rnental methods of detecting them. A system of detection, which is 
full of promise, involves the use of a beam of sound waves sent out by a 
chasing ship in a manner analogous to the use of a searchlight. With 
such beams of sound waves, it is possible to sweep the seas, and when 
an object of sound such as a suibmarine happens to come within the 
be»^m, the sound waves are reflected,, and echo effects are obtainable. The 
character of the beam is, of course, determiued in large measure by the 
frequency of the waves constituting it. The method has been employed 
with great success, and promises to be a very helpful ^agent. It can 
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be used by chasing ships travelling at all speeds, and when applied with 
certain restrictions and definite characteristics, it enables one to pick 
up and close on a submarine situated more than a mile away. The 
method, it is obvious, is applicable to the locating of minefields and other 
obstacles to navigation, as well as to submarine chasing. 

(^) Mafjnvtic and Elpclromagneiic Detection. — Magnetic detectors 
usually recpiire the movable system to bo poised or pivoted. They can, 
therefore, be used as yet with only a moderote degree of satisfaction in 
towed bodies or in vessels subjected to violent mechanical disturbances. 
The range at which magnetic effects can be detected is, moreover, com- 
paratively short. As a result of these defects, the use of magnetic 
detection is somewhat circumscribed. Such instruments can, however, 
be used under certain conditions, and in particular sea areas with great 
effect. In the war, very considerable resultvS were actually obtained by 
their use. 

The range at which electro-magnetic detection can be applied is 
greater than is possible with magnetic detection, but the method is, how- 
ever, essentially a short-range one, and in many of the fonns in which 
it has been worked out it cannot be us(»d with success at distances 
greater than about 300 yards, or in depths greater than about 100 
fathoms. 

(d) Leader (roar . — An important application of an electro-magnetic 
effect which was developed during the war is found in what is known as 
Loader gear. This gear consists of a cable laid on the bottom of 
the 8(ui along the course of a narrow tortuous channel leading into a 
harbor or through a minefield. If an alternating eledrie current be 
passed through such a cable, it is possible, by moans of delicate devices 
Installed on’ a ship, to obtain either oral or visual indications of the 
presence of sTicli a cable, and by tho.se indications the ship can bo guided 
in safety in fog or darkness at speeds as high as 20 knots almost with 
as much precision as a tramcar by trolley wires over a railway. Experi- 
ment has showm that it is a simple matter to apply this method in water 
of suitable depth for distances as great as 50 miles or longer. 

(e) Invisible Signalling. — Research has shown that it is possible, 
under certain conditions, to utilize polarized light or ultra-violet and 
infra-red radiations for secret signalling. With the last-mentioned 
type of radiation, especially valuable results are obtainable over con- 
siderable distances, even in the presence of light fogs. Where it is not 
advisable to use wireless cornmunication between chasing ships, infra-red 
signalling is of special value. 

(/) Wireless Telegraphy and Telephony. — One of the most remark- 
able developments which have taken place in the war is in the field of 
wireless telegraphy and telephony. By the use of oscillating thernr’onic 
valves especially great progress has been made. It is now possible to 
hold conversation with case between a land station or a ship and an 
airship or seaplane over considerable distances, and by this means 
observers on aeroplanes or aircraft can also converse with one another. 
With high-power installations, it has been demonstrated that wireless 
telephonic communication can be maintained on the sea over hundreds 
of miles. 

On the directional side of wireless” great advances have also been 
made. If an aeroplane, an airship, or surface ship should send out 
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continuously for a short interval a series of ether waves, these waves 
can be picked up over long distances by devices installed in a land 
station, the direction of the source of these ether waves can, be ascer- 
tained, and in a minute or two the land station can give the observer 
of the emitting source his bearing within two degrees relative to the 
land station. With two land stations, it is possible to obtain cross- 
bearings, and the latitude and longitude of the sending air or surface 
ship can be determined with a high degree of accuracy. 

With directional devices installed on ships, it will be possible for 
two ships whose positions are known to communicate its true position to 
a shi}) enveloped in a fog, and situated several hundreds of miles away. 
It is obvious, therefore, from the few illustrations which have been 
given, tliat directional wireless will find a wide field of usefulness in 
the future in connexion: with the subject of navigation. 

(g) Explosion Pressures . — In the early days of the anti-suhinarine 
cam])aign, a method of destroying submarines ^diose apj)roximate loca- 
tion was known was by the employment of depth charges. To use this 
means, it was necessary, first of all, to know the neighbourhood in which 
the submarine was located, and then the cliasing ship would rush to 
the spot and drop or throw to some distance charges of explo.sive which 
detonated when they reached a definite distance below the surface of 
the water. The necessity of knowing the destriiclivo zone of any given 
type of depth charge soon became evident, i.e., to determine the radius 
from the exploding charge, within which a submarine would be success- 
fully destroyed. The same information was important in the laying 
out j^d use of luinetields. Investigations were undertaken to detcTmine 
what pressures were generated by charges of different sizes and types 
at various distances from the place of detonation. The nature of the 
pressure wave was particularly important, for upon it depetids the 

killing power ” of the charge. The laws which govern the alteration 
in form and power of waves generated by these explosions had to be 
determined in order to employ depth charg<^s and mines in the most 
effectual and economical manner. The accurate determination of the 
velocity of propagation of the explosive waves generated was also 
of importance in distributing the charges, for if waves from two dif- 
ferent sources arrive at the object in different phases, the effective 
crushing power may be considerably altered. When we know what 
the effect of different charges at various distances is — what type of 
pressure wave, whether a sudden intense blow lasting a few ten- 
thousandths of a second, or a series of less intense shocks, has the greater 
effect in destroying the submarine when under water — then we shall 
know how best ‘to lay out our mine-fields, and what size and type of 
charges are the best and most economical to utilize under the various 
situations which may arise. 

(h) Sound Ranging . — In the course of our investigations of the 
characteristics of pressure waves generated by the explosion of charges 
in the sea, it was found that when a hydrophone was used to pick up 
the waves a good record could be obtained by the explosion of a No. 9 
detonator at least 2 miles away. The explosions due to charges 
of 2 lbs. T.N.T. have been recorded at 14 miles, and might have been 
recorded at far greater distances, judging from the strength of the 
signals received. The explosions of 3004b, depth charges have been 
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recorded up to 200 luiles, and it is probable ibat, witli cliarges of mode- 
rate amount, explosions occurring as far away as 500 miles can be 
readily recorded. Based on these results, a syst(*ni of sound ranging 
under water was developed. 

Four hydrophones were laid out .5 miles apart along a base line in 
deep water a mile or two from the sliore, and, in addition, two pilot 
hydroj)hories were placed along a line at right angle to the base line, 
the one 5 miles out, and the other at twice that dista'nce. Cables were 
laid Iroin the hydrophones to a recording instnummt situated iw a 
shon* station. Four of these stations Avere installed at different places 
along the east coast of the Jlritish Isles, and otlier stations are now in 
progress of installation. With sueh sound-ranging systems, the shock 
of distant explosions occurring under water affect the various hydro- 
phones in turn, and as time intervals can he read to two or three tliou- 
sandths of a second with the ap|>aratus now in use, it is possible to 
measure W'ith accuracy the time intervals Ixdween the times of arrival 
of a sound wave at tin? difftu’enl hydro])hones. With the moasunmients 
of these time intervals it is a simph‘ matter to deduce the position of 
the ])oinl. at wliieli the exfdosion setting up the wave is located. Up 
to 50 TJiiles, the location of an explosion under wat(U’ can be determined 
to within a few hundred yards by a single station, hut for accuracy 
the co-operalion of two stations would be m?ccssary ro locale explosions 
at greater distances. Within operable ranges a ship can be given its 
position by sound-ranging more accurately than by directional wireless, 
or by any other known method. Explosions of mines or torpedoes at 
any point in the North Sea can easily be loeal(‘d by stations situated in 
Great Britain. ♦ 

In the war, during the bombardment of the Belgian coast, it was a 
common thing for a monitor to proceed in a fog to a position some 
miles from the coast, and, by dro])ping de])th charges, have its position 
accurately determined from stations on the coast of England. So 
accurately w^as this done that it was found, wheu the monitor’s guns were 
trained in selected directioji.s, objectives several miles inland could he 
hit with regularity, and with a miiiimuni (*x])enditiire of ammunition. 

({) Helium , — Shortly after the conimencement of (he war, it became 
evident that if helium W'cre available in sufficient quantities to replace hydro- 
gen in naval and military airships, lh(» loss in life and equipment arising 
from the use of hydrogen would be enormously lessened. Hedium is most 
suitable as a filling for airship envelopes, in that, it is non-inflammable 
ajnd non-explosive, and, if desired, tlio engines may be ])laced with the 
envelope- By its use, it is [.K)ssible to s^Acure additional buoyancy by 
heating the gas — electricity or otherwise — and this fact might possibly 
lead to considerable modifications in the technique of airship manoeuvres 
and navigation. The loss of gas from diffusion through its envelope 
is less with helium than Avith hydrogOTi, hut, on the other hand, the lifting 
power of helium is about .10 per cent, less than that of hydrogen. 

It was known that supplies of natural gas containing helium in 
varying amounts existed in America, and it became evident, from the 
preliminary investigations made by Sir Richard Threlfall, and from 
calculations submitted by him as to the cost of production, transporta- 
tion, &c., that there was substantial ground for believing that helium eould 
be obtained in large quantities at a cost which would not be prohibitive, 
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In the spring of 1917, when the United States had decided to enter 
the war on the side of the Allies, proposals were made to the Navy 
and Air Board, and to the National Research Council of the United 
States, to co-oj)erate by developing the supplies of helium 
available in the United States. The authorities cited agreed 
to co-operate with vigour in. supporting these proposals, and large 
orders were at once placed by them with the Air Reduction Company 
and the Linde Company for plant, equipment, cylinders, &c. The 
Bureau of Mines also co-operated by taking steps to develop a new type 
of rectifying and purifying machine. By July, 1938, the production of 
helium in moderate quantities was accomplished, and from that time 
forward the jiossibility of securing large supplies of helium was assured. 

The advances actually made at the time the armistice was signed 
warrants the opinion that by the present time, had the work projected 
been completed, supplies of helium at the rate of 2,000,000 cubic feet 
a month would have been produced within the Empire and the United 
States at a low cost, helium-filled aircraft would have been in service, 
and great jirogress would have been made in exploiting the technical and 
scientific uses of this gas. 

Before the war a pvo])osal to iitilizv' helium as a filling for airships 
would have beem viewed, even by most scientists, as impossible, but, 
thanks to the enterprise, enthusiasm, and initiative of the Navy, backed 
by ima^lination, a suggestion — at one time considered to bo chimerical — 
has to-day become a realization, 

^ 3. Defensive Measures. 

From time to time publicity has been given to the steps taken by the 
British Navy, in co-operation with the Navy of the United States of 
America, to close to the passage of submarines such sea areas as the 
northern portion of the North Sea and the Straits of Dover. 

At the time of the signing of the armistice, this stupendous task 
was well advanced. The material used consisted largely of ordinary 
contact mines, which were used in vast numbers, and at the expenditure 
of enormous labour and capital. 

It can be stated now, however, that, concurrently with the installa- 
tion of this system of defence, other systlihs of dealing with these and 
similar areas were worked out, which involved the use of more subtle 
mechanisms in quantities which were vastly smaller in amount. 

To-day it is scientifically possible and practicable, with a compara- 
tively small amount of material, to close effectively to the passage of 
submarines by either automatic mechanisms or by controlled ones, such 
sea areas as the Bristol Channel, the water stretch between the Mull of 
Cantyre and the north coast of Ireland, the Straits of Dover, the sea 
area between Belgium and Denmark, the Oattegat and Skager Rack, 
and the greater portion of the North Sea between the Orkneys and 
Norway. — 

This will serve to show you, in a measure, the part science has been 
able play during the war. Had the knowledge we now possess been 

available at the opening of the war, we should have been spared much 

' • 
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inconvenience, suffering, and anxiety, for the submarine menace, at one 
time threatening and uncomfortably dangerous, would never have been 
aWe to materialize. 

4. Applications of Science undeh Peace Conditions. 

Under peace conditions many important technical systems and 
devices brought forward during the war will find immediate application 
as aids to navigation. 

By means of directional wireless systems, ships or aircraft in the 
English Cbannel, the North Sea, or in the eastern and western portions 
of the North Atlantic, can be given their positions when ])revcnted from 
getting it by the existence of fogs or unfavorable iv(*ather. 

By means of sound-ranging, it is possible to fix the positions of light 
vessels, buoys which indicate channels and obstructions, sucli as sunken 
ships, fillips steaming in fog up the Chann(‘l, or approaching the shores 
of Nova. Scotia, Newfoundland, or Labrador, can ho given tludr posi- 
tions with accuracy for ranges up to as much as 500 miles. 

Seaplanes and aircraft in distress in tin; neighbourhood of the British 
Isles or near the coast of America can call for help and be located when 
wireless gi^ar becomes inojierablc by sim])ly dropfiing depth charges. 

In hydrogra[)hic work generally, sound-ranging will be of the greatest 
service, for surveys can be made, and investigations of sea-beds carried 
out, in fogs as wtdl as in fair weather without the delays which have 
been exjierienced in the ])ast. The positions of the localities being 
investigated can always be determined in a few minutes when once a 
sound-ranging station has been established on some shor(» within leaeh. 

By Leader gear laid in such areas as the River St. Lawrence, the 
entrance to the Thamevs or to Halifax Harbor, the Straits of Dover, 
&c., in-and-out lanes of traffic can he organized whieli can he maintained 
with ease in fogs. 

Tlie echo inetliods to which reference lias been made ean be used 
for sounding, for locating icebergs, surface vessels, and rock-bound 
coasts in a fog, as well as for locating submarines. 

Helium, wliich was originally produced as a filling for airships, 
can bo utilized for the production of iHiintimiting agents, and for pro- 
viding a means for investigating the fiindaniental properties of matter 
at the lowest toinperatures attainable by man. 

Developments in internal combustion engines, in electric drive, and 
in the fuel values of new materials, ivliich were to be corpora ted iu the 
Navy, will be of enormous value to the niercautile marine in the 
future. 

Advances made in wireless telegraphy and telephony, and in secret 
signalling by specific types of radiation for war purposes, will also prove 
of great service under peace conditions by providing us with novel, 
efficient, and less costly methods of communication. 

5. Pkoposkd Scientific Esta«t.ishmbnts fok the FinnutE. 

With a view to developing and extending the scientific results which 
were obtained under stress of war, the Admiralty has recently put 
forward proposals for the permanent establishment of a Department 
of Research and Experiment within the Navy. 
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Plans have been formulated for the ereetion of a (Vuitral Research 
Institution for the investigation of first princiides, and for carrying on 
researches of a fundamental and pioneer character. Steps have already 
been taken to organize a sea experimental station, and to provide 
buildings and equipment for an engineering laboratory, a wireless and 
signal school, and a torpedo and mining school in ])lace of Vernon. 

It is believed that these institutions will prove of great value in 
developing not only means of increasing the efficiency of the Navy, 
but in providing aids to navigation for our mercantile marine. 

The initial expenditure for buildings and equijunent will be large, 
but it seems evident that an ample financial return will in a short time 
bo obtained for the nation from ])rofits accruing from a lowering of 
the rates of insuran(*.e and from a reduction in the cost of transporta- 
tion. If we could, by the use of such aids to navigation as have been 
referred to above, prevent two or three wrecks per year, or lower the 
time of passage betwtKui Great Britain and (Canada on the av(U’ag(i by 
one day per voyage per ship through the fog-(*overed arenas in th(‘ iK'igh- 
bourhood of Newfoundland, sufficient funds would be saved in a year 
or two to cover the whole cost of the expenditure on scientific and 
experimental establishment, and on the prosc^cution of tlie researches 
and investigations foreshadowed. 


The Britifih people had ignored science, or at best held 
it at arm’s length. Our poliov of ** muddling through ” had 
covered almost every sphere of human activity. We prided 
ourselves on being a practical people,” and regarded science 
as a mere plaything for theorists. In the scheme of our 
great industries science was, until quite recently, treated as 
an Ishmael. £ven now she was viewed with suspicion, yet 
to hope for success in modern industry without the aid of 
science was like attempting to navigate the trackless ooean 
without a compass. 

—IT. M. HUGHES, 






CONTROL OF THE CATTLE TICK. 

Control of the Cattle Tick. 

Life History Investigated, 

By T. HARVEY JOHNSTON, MA., D.Sc., 

Professor of Biology, University of Queensland. 

The eiiorinoiis losses caused by the cattle tick pest in Australia, 
combined with the fact that no systematic research in connexion with 
the biology of the lick had been carri(‘d out in this coutitry, induced the 
Institute of Science and industry to appoint a special committee to 
undertake s(iarching investigations on this subject in Southern Queens- 



Seod Ticks Starve to 
Death on Graee 

UFE CIRCXE OF CATTLE TICK. 


land. Previous references in Science and Industry have indicated the 
seriousness of the scourge, which, on a conservative estimate, has inflicted 
a monetary loss upon Queensland alone of at least £7,000,000. 
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The life history of the tick must be known in order to appreciate 
the steps which are being taken to combat and control its ravages. When 
the female tick becomes fully matured, she detaches herself from hei 
host, and falling to the ground, seeks some secluded spot, where she 
remains quiet for from two to ten days in summer, or from two to three 
weeks, or even longer, in winter; after which she commences to lay 
eggs. The number laid varies from about 2,000 to 5,000 — the average 
being about 3,000. . Those which hatch out vary from 9 to 98 per cent. 
Immature females also lay eggs, but in smaller numbers. These eggs 
appear as dark, reddish-brown, ovoid wax-like bodies, about one-fiftieth 
of an inch long, and* one-sixty-sixth of an inch broad at their widest 
part, and they are very resistant to external influences. Moisture has 
but little effect upon tliem, consequently the spread of ticks by heavy 
rain washing the eggs from one pasture to another may occur. Pro- 
tracte<l exposure to direct sunlight destroys their fertility, but they are 
capable of withstanding the effects of low temperature (even 15 degrees 
F.) to a remarkable extent. Under favorable conditions, the eggs pro- 
ceed to develop larval or seed ticks, the time required for which 
varies from a fortnight to three weeks or more, d(q)ending upon external 
influences, such as temperature, moisture, shade, &c. Warm, moist 
weather, such as that of our coastal areas, is most coiiducive to speedy 
hatching. 

Since each female tick lays an enormous mass of eggs at one spot, 
thousands of larvie appear in the course of time at the same place, 
ascend the vegetation, fencing, &c., and collect in masses ready to swarm 
upomany object that brushes past. They do not appear to display any 
discernment as to the object they attach themselves to, as is evidenced 
by their swarming on inanimate articles, such as one^s own clothing, 
blankets, &e. Their parasitism is, however, so })orfect that, unless 
they attach themselves to a suitable host, no further devclo])inent occurs; 
they soon fall off, and in time perish. They are V(uy tenacious of life, 
and have been known to live for nearly eight months during the colder 
part of the year in America. 

Field experience suggested the possibility of this period being 
exceeded in our temperate and sub-tropical coastal areas, and to ascer- 
tain more definitely the life-history of the tick, research work, as afore- 
mentioned, was instituted. Professor T. Harvey Johnston, who carried 
out the investigation, has furnished a report which, save for the deletion 
of a tabular statement of the work at the experimental plots upon which 
his conclusions are based, is substantially as follows : — 

In August, 1917, the writer was asked* by the Executive Oommittee 
of the Advisory Council of Science and Industry to carry out investiga- 
tions regarding the biology of the cattle tick, with a view to determining 
the length of time taken by the tick to pass through its different stages — 
especially the egg and larval periods — in different localities and under 
different conditions, preference to he given to certaih matters, which 
included the following: — 

1. The period elapsing l)etweeii the dropping of the engorged 
female and the commencement of hatching of the eggs 
laid by it. 
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2. The result of various external conditions on the life of the 
larva; and also the duration of life when the larva was 
subjected to total starvation. 

The relationship of the desired data to tlie question of (juarantine 
will be readily recognised, since tliey should furnish facts on which a 
reasonable period of quarantine could be based, such period varying, 
as has now been ascertained, according to the time of the year, and also 
to certain climatic conditions. 

Four stations were established towards the end of 11)17, viz., at the 
University, Brisbane, as head-quarters; Woolooga (on a tributary of 
the Mary River) ; Toowoomba (on the Darling Downs) ; and West 
Burleigh (on the coast), each under a trained observer. Only three 
wer(‘ provided for in the original plan, but the generosity of Mr. C. J. 
Book(U‘ permitted the establishment of the fourth station — Woolooga. 

The work was carried out on similar lines at all stations, and as large 
numbers of ticks as ])ossible were usi^d, so that the results obtained 
miglit be more reliable, Every engorged female received was numbered, 
its date of dro[)ping or r<?moval from the animal noted, and lh(* period 
before egg-laying began and that during which egg-laying took place 
were* horh carefully n^'orded — also tlie hatching period, the date on 
which larvfe began to du; off, and the date by which all the larva? of a 
brood W(u*e dead. No food was supplied, l^hese experirmmts were 
carried out in tubes in shade, while a number of ticks w('re regularly 
placed in small grass plots under natural conditions, and similar periods 
noted. 

Thus it was lioped to ascertain the various })criods (maximum, mini- 
mum, and average) of the non4>arasitic stages in its life cycle, and 
j)articularly to determine the maximum and minimum ])eriods of time 
between the dropping of the engorged female tick and tlie death of its 
offspring wliich do not gain access to a suitable host. 

Plots were laid down whenever ticks were available, but during 
winter and early sj)rii)g it was conunonly a matter of difficulty to obtain 
any at all. 

The pi’esent account of the investigations is of the nature of an 
interim report, since it deals only with one portion of tlie work, viz., 
the non-parasitic stages in the life-cycle of the cattle tick, as observed 
at the various stations, Brisbane, Woolooga, Toowoginba, West Bur- 
leigh, when under field conditions, Le,, in experimental grass plots. 

The following table shows the minimum period (Period A) elapsing 
between the dropping or removal of the engorged female during the 
mouth and the earliest hatching out of larvie from the eggs laid by it. 
The results tabulated are the lowest obtained from plot experiments 
during the period of the work (November, 19 J 7, to May, 1919) for the 
particular month set down. Climatic conditions are not indicated in 
this report. 

The paddock (if tick-free to begin with) would probably not be 
infective for cattle during the periods mentioned, 
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Under the heading Woolooga, there is included the Woolooga Hill 
.station. 

Period A (Minimum). 


— 

Brisbane. 

Woolooga. 

Toowoomba. 

WoBt Burleigh. 

January . . 

28 

29 

38 

17 

February . . 

23 

33 

38 

19 

March 

38 

30 

64 

31 

April 

42 

59 

No data 

81 

May 

No data 

89 

No data 

87 

June 

No data 

' 90 

No data 

No data 

July . . . . . . ' 

1 70 

67 ! 

No data 1 

95 

Auaiist 

No data 

No data 

No data 

90 

September 

No data 

34 

No data 

49 

October . . 

No data 

36 

No data 

37 

Noverrfbor. . 

25 

No data 

42 

26 

December 

30 

:50 1 

1 

No data 

20 


From the data collected from those four stations it was found that: — 

(1) The conditions which govern tick development are fairly 

similar in Brisbane, and in the Wide Bay and Burnett 
districts {e.g., Woolooga). 

(2) They are more congenial in the coastal districts of South- 

eastern Queensland West Burleigh), and hence 

development may occur more rapidly — this being no doubt 
due to a moister atmosphere duidng the tick season. 

(3) In the Darling Downs {e,g,, Toowoomba), the cold winters 

practically obliterate the tick, as no results were obtained 
from experimental plots from April until August. Ticks 
were not available until November. During the hot, dry 
weather (November to January), no larvae were obtained 
from plots laid down. 

(4) The most rapid development of the egg occurred in all 

centres in the case of ticks dropped during December, 
January, and February, especially during the two latter 
months. Thus the hot, moist conditions of a typical 
Queensland summer greatly favour tick development, 
whereas hot, dry conditions are quite unsuitable. 

(5) During the winter, very few of the ticks in the plots gave 

rise to larvjB, and in cases where such were hatched out, 
there was a great lengthening of the period. Cold, then, 
greatly hinders development, .especially when the weather 
is dry also, this being the common condition in South- 
eastern Queensland during winter. 

(6) The shortest periods encountered were 17, 18, 19, 20, and 21 

days (once each), all at West Burleigh. Generally, about 
30 days waa the minimum period during summer, lengthen- 
ing to from 75 to OO.days as the usual winter minimum. 
In Toowoomba, the periods were greatly lengthened, except 
during January and February, when they approximated 
those of Brisbane, remaining, howeveri rather longer 
(36-60 days). ^ • 
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(7) A differonce of one week in the dates of dropping of ticks 

during late autumn {e.g,. May) might result in a differ- 
ence of some months between the dates on which larvas 
would hatch out from the eggs laid by such ticks. This 
might happen also in the case of ticks dropped on the same 
date. For example, in plots laid down at West Rurleigh, 
on 6t'h May, .1918, the ticks began to lay on the same date, 
viz., ISth May, but hatching occurred in some plots on 27th 
August, while in other plots it did not commence until 7th 
October. In spite of such differences, tlie various plots 
became clear between 24th October and 3rd November. 

(8) We may say, then, that if from cattle in passing through a 

clean paddock in the coastal districts of Queensland 
engorged cattle ticks are dropped, such paddock will not 
be infective for from three to four weeks during summer 
(November to March). During the wintor, tlie period 
would be two to three months (80' to 90 days). Th(‘se 
remarks would apply also to the Nortlnum Rivers District 
of New South Wales. 

In 'roowoomba and other districts where heavy frosts conirnonlv 
oc.cur during winter, the cattle tick appears to lx* at prescmt unable to 
establish itself. It must then becojuo re-introduced during the summer, 
when the period cla])sing between the dropping of an engorgf^d female 
and the emergence of its offspring from the eggs is about five weeks 
(minimum). 

The following additional remarks regarding the detrimental effect 
of cold and dry conditions on the non-parasitic stages of tick may be of 
interest. Our winter weather, especially the cold nights, profoundly 
influences the life cyide, causing either the death of the eggs or con- 
tained larvic, or else a considerable lengthening of certain periods, 
e,g,, the time b(*tweeii egg-laying and the appearance of larvae hatched 
from such eggs. The effect depends to a considerable extent on the 
state of deveiopment, the majority of the larvae dying within the shell, 
or whilst in the act of escaping from it. 

It was observed that in some plots all the eggs (or contained larva?) 
were killed by the cold, while in others begun at the same time, and 
influenced by the same external conditions, there was a prolonged quies- 
cence and eventually larvse appeared. This factor must be taken into 
account in any scheme of quarantine during autumn, winter, and early 
spring. Larvae which hatched were commonly killed by the cold winter 
nights, even when the temperature was not quite cold enough for frost 
to be formed. There is a marked prolongation of the laying period under 
cold conditions, oviposition being irregular, several days often 
elapsing between the periods of egg deposition. Females dropped late 
in the autumn seek shelter and live a considerable time on the ground, 
egg-laying being distributed over many days. The development of such 
eggs either does not take place before death occurs, or else is retarded. 
Most of the larvae which, develop in such eggs during the winter die 
before emerging; but ,a few may survive, hatch out, and infest cattle 
even during the winter and early spring. Should the hatching be 
retarded sufficiently during, its eitrly, stages until warmer weather sets in, 
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then the eggs hatch in numher. This appears to be the normal method 
of over-wintering. It must not be forgotten, however, that, even during 
the winter, a few ticks may be found maturing on cattle, and these 
certainly assist in infecting the pasture. 

A few warm days succeeded by cold weather, especially cold nights, 
are very detrimental to tick development, since the warm weather 
stimulates hatching, and then the larvte (or at least a percentage of 
them) succumb to the cold. Larvse appear to be very susceptible to 
adverse conditions during the first day after leaving the eggshell. 

The following table shows the maximum period (Period B) elapsing 
between the dropping or removal of the engorged .female cattle tick and 
the death of all the larvse which hatch from its eggs, no food being 
supplied. It represents the maximum length of time during which an 
infected paddock would need to be kept free of cattle or other animals 
capable of serving as a host for the tick. 

It should be pointed out that in many cases the figures are based 
upon a very small number of plots in which hatching has occurred, con- 
s^uently such observations should be repeated if possible. The results 
given are being checked against the results obtained from ticks kept in 
tubes, but otherwise under natural conditions. 

Ati assumption has also been made that larval or “ seed ” ticks are 
not introduced from elsewhere by being accidentally carried by man (on 
his clothing), vehicles, various animals, e,g,, dogs, marsupials, ground 
birds, &c., or by flood waters. 

It is noted that, out of the many thousand larvee which hatch from 
the eggs laid by the ticks in a plot, a few larvae have a very marked 
longevity, being able to continue their existence for many weeks longer 
than the other larvte in the same plot. The results given below include 
such cases. 


Period B (Maximum). 


— 

Hrisbane. 

' 

Woobwjtu, 

Toowoomba . 

Went nur>ei}:h. 

January . . 

171 

118 

150 

129 

February . . 

159 

133 

189 

103 

Marcli 

J41 

131 

185 

204 

April 

79* 

155 

No data 

189 

May 

No data 

149 

No data 

184 

June. 

No data 

103 

No data 

No data 

July 

m 

105 

No data 

143 

August 

No data 

No data 

No data 

122* 

September 

No data 

59* 

No data 

(U* 

October . . 

No data 

47* 

No data 

141 

November. . 

73* 

No data 

77* 

122 

December 

217 

90* 

No data 

154 


• Very few data available. Tliew flgui»a are probably low. 


The total period during the summer months (November to March) 
was generally between four to five months in the case of Brisbane, 
Woolooga, and West Burleigh districts, and four to six months in 
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Toowoomba. During the winter, very few ticks gave rise to progeny, 
but when sucli did occur, the period was usually between four and six 
months in all stations except Toowoomba, where none of the eggs in the 
plots survived the cold. 

From these results, it will be seen that a quarantine period of six 
calendar months should be effective, very few of the periods having been 
found to extend beyond that length of time. 

The results obtained have led the author to form the opinion that 
cattle-owners in districts wliere the cattle tick occurs, whether s})aringly or 
as a pest, should commence dipping early in spring (say September or 
early October), and continue it regularly. It is at this time that the 
larvae are few in numbers, and the menace could be most easily con- 
trolled. If the ticks which have survived the winter, either as eggs or 
as larvae, gain access to the host and are allowed to mature, then in a 



A TYPICAL DIP (NJ5.W.) 


comparatively few weeks’ tune an enormous number of resulting larvas 
are ready to infest the cattle. Cattle-owners should realize that they 
must dip their cattle before ticks become evident on the animals. By 
so doing, they will destroy the greater number of the tiny larval and 
nymph ticks already present on their animals, but whose small size 
prevents their ready detection by those in charge of the herd. 

A half-yearly rotation of paddocks would go a very long way towards 
the eradication of the cattle tick in Queensland. Combined with 
systematic and thorough dipping, such rotation would, in the wriU^r’s 
opinion, lead to .the control of the tick pest. 
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The Making and Improvement of 

Wheats. 

By HUGH PYE.* 

{ConUnupd Jram page. 379 .) 

(HI.) 

f VEKY farmer must have noticed in every crop slight varia- 
tions in the ears, and even that some plants have stood 
better than others after boisterous weather. Other foreign 
ears are noticed, but T believe less so than is the case in 
other countries, judging by the seed obtained from them. 
Thus, in the former instance, there are opportunities given 
for selection in the manner outlined. 

The se(?d should be sown singly, if possible, in the rows of the stud 
plots. This gives better opportunities of s(‘l(‘cting the best plants from 
the plots for next season^s sowing. 

If we take the celebrated Canadian wheat Manpiis,” which is a 
cross between K(^d Fife and Ked Calcutta, inadc^ twenty years ago, it 
owes its pre-eminence only to patient selection through the intervening 
years. Its weak points here are its lateness, and owing to the slight 
humidity of the almosphere, its glumes or chaff are not sufficiently 
tough to hold its grain if the crop is left standing for the harvest(u\ 
Mr. Seager Wheeler brought his “Marquis” to perfection simply by 
selection, and won the 1,000 dollar prize of the United States. He was 
a farmer, and had special training in seed selection. It may noted 
that most of the great wheats of the present day owe their origin to the 
work of the plant-breeder, the bringing of them to perfection to the 
patient work of selecting. In selecting, choose the plants well within 
the plot or field. The outside plants are often superior in appearance, 
but that is mainly due to them having more moisture and plant food 
for the roots to work over. 

Impbovemknts of Varieties by Farmers. 

If the farmer has not the inclination or time to select and grow the 
grain from single plants, the next best thing for him to do is to decide 
on the exact type of ear he believes is the most prolific and suitable, 
then go through the crop and select as many ears as possible of exactly 
similar type from good healthy plants, thrash them, grade the seed to 
get rid of small and shrivelled grain, and sow after pickling in a well- 
prepared soil. Next season, continue the process of selecting from this 
plot. Be sure to grade the seed well, as undoubtedly the well-matured, 
plump grain will give better returns than ungraded seed when drilled 
in under similar conditions. If it is not possible to carry out the above 
work, then heavily grade the seed of the general crop to get rid of any 
immature grain which usually is found in the ears of the secondary 
growth. 

* Oerealist, Dookie Agricultural College. 
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ChangekS due to Environment. 

Every farmer should have his own test plots, even if only two or 
three in number, and test the yield of his selected seed against that of 
his main crop. The variations in soil, the aspect of his farm, and the 
climatic conditions, have their influence in determining the prolificacy 
of the strains within a variety, on the quality and amount of gluten, 
on the strength of the flour made from the grain, and even on the colour 
of the flour, which is also a commercial asset. The milling test of a 
variety grown in one district varies from that grown in another, even 
when the seed is taken from the same bag. This, in itself, indicates 
the advisability, in districts where the lower-quality wheat is produced, 
that patient selection is needed to determine strains or varieties which 
though they may not have such a high mailing excellence as the grain 
produced in the more favoured district, have the defects reduced to a 
minimum. 

The presence of a little extra salt or other toxic substance in a soil, 
even in the same district, may be sufficient cause to make one variety 
or one strain succeed better than another, and this can only bo arrived 
at by tests. 

Prolificacy in wheat is due to a number of com])lex conditions, and 
is therefore not a Mendelian character. In the northern districts of the 
State, without taking into consideration the inherent qualities of the 
variety, it is practically measured by the evenness and proper thickness 
of the crop, which are detKmdont on the thorougriness of the cultivation 
and manuring, the proper seeding, tlie (^ven development and ripening 
of the primary stems, and a minimum growth of secondary ones; also on 
the strength of the straw, and the absence of diseases, whetlier due to 
the climatic conditions being unfavorable, or to the inherent resistance 
of the variety to disease in regard to rust, and to the care in pickling 
as regards hall smut. 

However £)erfect and prolific the ear may be, the qualities of tlie 
straw must be good, otherwise loss is made when harvesting the crop 
or should the weather be unfavorable. 

2he Factors influencing the Prolificacy of a Variety are] then — 

t(a) Its inherent qualities in respect to the prolificacy of the ears. 

(&) Climatic conditions suiting it. 

(c) Favorable soil conditions as regards plant-food, texture, and 

moisture. 

(d) The inherent qualities as applied to the practical harvesting 

of the highest percentage of grain. 

The Inherent Qualities Associated with Prolificacy are : — 

(1) A well developed root system. 

(2) Tillering properties suitable to the climate and soil. 

(3) The number of rows of spikelets per ear, and the qualities 

of the rachis and glumes in holding the grain. 

(4) The number of fertile florets per spikelet, with which is 

associated the pollen-bearing capacity of the anthers. 

(6) The density and plumpness of the grain. 

(6) The resistance of the variety to diseases. 
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(7) The strength and stiffness of straw. 

(8) Flag development suitable to the climate. 

(9) The constitution and vital energy of the seed and plant. 

(10) The capacity of forming a maximum weight of solid mattev 

with a minimum amount of moisture. 

(11) The capacity of forming a relatively large amount of grain 

to other solid matter. 

Each of these factors need to be 8})ecially developed according to 
the soil and climatic conditions of the district the varieties of wheat 
are grown in if the resultant grain is to be a perfect sample. Thus 
the heavy-flagged wheats, with their wide surfaces and sappy texture, 
need a long, even ripening period, which would be denied them in the 
northern wheat areas of this State. The evaporation from the leaves 
would be so great that the roots are unable to supply suflicient moisture 
to replace that evaporated, and though highly prolific in one country, 
would possibly give the lowest yields and shrivelled grain in another 
possessing a short spring followed by hot winds; whereas anoth(T variety 
with thin scanty flag would succeed well. The humidity of the atmo> 
sphere during the early summer, when the crop has ripened, is another 
point of consideration, since prolific varietie-s in climates with a fair 
amount of humidity in the atmosphere need not possess such holding 
}K)wer for the grain, enclosed within the glumes, as in the varieties 
suitable to hot and dry climates. Hence it is one of the reasons the 
great Fife wheats of Canada do not give such returns here; they shed 
their grain too readily before it is harvested. By eutting the crops 
and thrcKshing them, this defect is more or less ameliorated. 

The Best Plants, not the Best Ears^ bhoiuj) be Sei.k(?tei). 

It is usually thought that in selecting plants for the stnd plots, 
the best ears are the desideratum. If it happens they are selected from 
the best plants it is so; but, in selecting, the ])rimary object in view is 
to select the best plants, hence the reason, in the stud plots at the 
College, the seed is sown singly in the rows, each seed being about 
6 inches apart. Thus, every plant may be studied. A few of the plants 
may have one or more very fine ears, and a iimnber of sickly small 
ones. It is not likely they will be as prolific as the plants which have a 
number of good even ears on stalks of an even height and very few- 
small ears are in evidence. Plants on the outside of the plot, and others 
that may be accidentally placed under favorable conditions,* should, as 
a rule, not be chosen. In every instance the best seed of the best plants 
should bo used. This corresponds in a meas.ure to heavy grading when 
dealing under crop conditions. 

What to Select. 

In selecting the plants, choose those with uniform, compact, and well- 
filled ears possessing the greatest number of spikelets and fertile florets, 
firm to the touch when grasped in the hand, the glumes of a firm texture 
but not coarse, and possessed of a healthy glaze, which aids in throwing 
off excess of moisture in wet weather, and to some e:?:tettt indicates 
greater rust resistance. The shape of the ear, in its coiinexion with 
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the weather conditions, has also to be taken into consideration. Thus, 
in stonny districts, tho bold, broad ear offers too much surface to wind 
pressure; and, unless the straw is very strong, the crop is liable to be 
more or less lodged. In such districts the fine tapering ears lead to 
less loss in this respect. However, in the nortlu^rn districts of this 
State the wind pressure, generally speaking, is not abnormal. In con- 
nexion with this, the holding power of the variety in respect to its grain 
should be considered in conjunction with its strength of straw. If it 
holds well, like Yandilla King, a strain possessing a bold tapering ear 
could be made. Then, again, the method of harvesting has to be con- 
sidered. If the crop is cut with the binder, and ultimately threshed 
by the machine, it may be cut just as it ripens, and allowed to complete 
the ripening in the stook. In such cases, wlieats lik(^ Marquis, if the 
other conditions are riglit, would liold the grain sufficiently well; but 
if the ci*op has to stand until ready for the harvester, it must hold its 
grain better. Having selected tho plants, the ears of each should 
preferably be threshed separately, so that the grain may be examined. 
This is of special importance when dealing with varieties that are not 
quite fixed. It will be surprising to note tlie variation in the grain 
under such circumstances. 

As regards the farmer who has established himself, and has the 
op})ortunity of carrying out a few experiments in the improvement of 
his seed l)y selection, the main considerations have been dealt with. 
The study of the root-systems of varieties is more difficult, and little 
is attempted in this direction, even in experimental stations in the 
Commonwealth, owing to the labour involved, and other difficulties 
att(mdiug tlic work, and the greater (*xperiniental error. This needs 
more expert workers. Still, the problem is a!i important one in its 
connexion with drought resistance, and actions of fertilizers; especially 
so should the great interior of tJie Commonwealth come under the 
plough, and tlien^ are f)robably millions of acres which will at no great 
distaj]t future. Al preseiit this study, owing to lack of facilities, gives 
place to tli(^ actual experimenting with varieties to test their yielding 
cjipabilil ies under such conditions. Both should be can’ied out con- 
jointly. Judging from the experiments I have carried out, tlic early 
maturing varieties are shallower rooted, and mature whilst there is 
moisture in the richer surface soil. The variations in the root structure 
may be as great as it is in the straw, but without special facili- 
ties and trained scientific observers this work cannot be carried 
out system a t i ea lly . 

1 have enumerated a number of points in which the scientific worker 
has helped to establish his right tu every fanner’s consideration. 

It is this work that has added millions of pounds sterling to the 
wealth of his class, and when unthouglitful ones, to put it charitably, 
deride such work, it can only be put down to crass ignorance. I will 
say, speaking from my own experience, the farmers were tlie first to 
grasp the importance of wheat-breeding and improvement to the agri- 
cultural community, though it took some few years, and by actual obser- 
vation of the work in the plots, to convince them it was not a fad. The 
work is slow, and needs patient study, and it cannot he expected that each 
Saturday night some new wonder has been achieved. 
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Utilization of Acacia Decurrens in India. 

By C. E. McKENZIE, PhJD. 

It is common knowledge that South Africa is making great strides in 
the utilization of the Australian w'attle tree, particularly of Acacia 
decurrens, for the manufacture of tanning extracts. And just as the 
Australian eucalyptus in California, Italy, India, and other countries 
finds homes w^hich appreciate its many valuable qualities — so neglected 



ACACIA DECURRENS- 500 LBS. SEED GROWN ON EXPERIMENTAL 
STATION. NILGIRIS. 


in its native country — and also to r(K*eiv(? tlu're the careful systematic 
cultivation which we so thoroughly neglect, so has our native wattle 
emigrated and found, chiefly in South Africa, a home where its value 
is highly esteemed. 



VIEW OF LAND ON WHICR THE DECURRENS IS CROWN IN‘ NfljGlRlS, 
ALSO SHOWING THE BIG FlSipiG RIVER ''AVALANCHE.** 
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I have been coiinected in India with an enterprise which has as its 
object the planting* of Acacia dccurrens, and the inaniifaeture of its 
products to supply the India leather manufacturers with tanning extract, 
and to place on the Indian market acetic acid fpr the coagulation of 
rubber, acetone for the manufacture of explosives, and other products, 
such as methyl alcohol and formaldehyde from the distillation of the 
waste wood, and also brown paper from the s])ent bark. 

An experimental plantation, now in full growth, of 250 acres is 
situated at an elevation of 6,500 feet within the tropics in the Nilgiri 
Hills, in South India. To insure a quicker growth, and to obtain larger 
areas of jungl(‘ land, new concessions of land have been obtain(‘d on the 



BIRD*S'EYE VIEW OF THE NEW PROJECT, 3,000-FT. LEVEL. 
New conceeiion, Wynaad PUteau, SoutL India. 


Wynaad Plateau, JhOOO feet above sea-level, in the same latitude — l U N. 
The rainfall is 150 inches per annum, and the temperature ranges from 
00° Fahr. to 105° Fahr. Six thousand acres have been obtained from 
Government free of assessments for the first five years. At the end of 
this period a rental is to be paid on the unimproved value. The trees 
will be ready for stripping at the end of five years’ growth. 

The method of planting is to drop two to three seeds into a liole 
scooped with a hoc (mamootie) 6 feet x 7 feet, or to the number of 
1,000 trees per acre, at a cost of 8d. per acre (Indian labour), after a 
preliminary clearing of native timber at a cost of 25s. per acre. Based 
on the results obtained in the experimental plantation in the Nilgiris, 
the yield of bark will he 25,000 lbs. per acre, and the yield of wood up 
to 100 tons (green) per acre. The annual cost of supervision of the 
whole area will be £1,000 per annum. 
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The following are the results of analyses of bark (No. 1), and dis- 
tillation products of dried wood (No. 2) grown in the Nilgiri Experi- 
mental Piantatiou: — 


No. 1. Leather Industries Laboratories, 

London, 14th September, 1917. 

Tanning matters absorbed by hide . . . . 42.3% 

Soluble non-tanning matters . . . . . . 10.8% 

Insoluble (at 00® Fahr.) 34.1% 

Water 12.8% 

No. 2. Indian Institute of Science, 

Bangalore, 15th May, 1919. 
{Calculated on 100 /?>«. of wood.) 

Free water in wood . . . . . . 7.7% 

Charcoal . . . . . . . . . . 32.0% 

Tar 9.0% 

Total acetic acid . . . . . . . . 5 .,58% 

Methyl alcoliol . . . . . . 1 .4Il%> 


The important requuitea for industrial research are often 
unconsidered by manufacturers, who, in endeavouring to select a 
research chemist, are likely to regard every chemist as a qualified 
scientific scout. The supply of men capable of working at high 
efficiency as investigators is well below the demand ; and chemists 
having the requisites and spirit of the researcher are indeed 
difficult to find by ones experienced in the direction of research. 
All research professors know that the finding of a skilled private 
assistant -'one who possesses not only originality, but also sound 
judgment and intellectual honesty — is not easy, because it frequently 
involves the gift of prophecy on the part of the searcher. It has 
been truly said that the seeds of great discoveries are constantly 
floating around us, but they only take root in minds well 
prepared to receive them.*’ 

-RAYMOND F, BACON. 

**Tlw Adeisiftrstor si lodsttrisl Rttesrcli Lsborstorits." 






THE UNIVEESITY SCHOOL OF FOKESTKY. 


The University School of Forestry. 

By H. HUGH CORBIN. Univenity, Adelaide. 

In tlic July number of the Journal of Science and Industry, reference 
is made to one of the very important combinations of science and indus- 
try, namely, forestry. In this reference, it is advocated that there should 
be one centre only of training for the foresters of Australia, and it is 
hinted only one centre, the same centre, for all research and investiga- 
tion, and that it should be situated in the forest. As far as the training 
of maiiy of those to be engaged in the mere routine practice of forestry, 
and not in the more responsible position, there cannot be a better idea 
than that of placing them in a good elementary school of forestry in the 
forest, where most of the instruction is given in the outside forest, and 
where proper equipment for their work in all necessary branches, and 
for their recreation, is amply provided. 

When, however, the special training of those who arc to qualify for 
the most responsible and teclinical work is considered, this type of 8cln>nl 
would utterly fail in turning out the type of forester and scientist 
most needed. This type of forester numerically must be relatively 
small. 

These young men, who are prepared to devote many years of study 
both to the practical problems of forestry and the intricate science relat- 
ing thereto, cannot be expected to derive the best training in such a place 
centralized in the forest, even if very large sums of money were forth- 
coming, say a quarter of a million, for initial expenditure for buildings, 
laboratory equipment, and dwellings and accommodation, and also about 
£20,000 per annum to })rovidc the necessary highly-qualified staff of 
professors, lecturers, and assistants. To jdace such an institution in 
the bush would be condemning the wdiole personnel to a narrow sphere, 
and the inevitable result would be cramped intellects, which would 
reveal themselves in many ways quite well known to those who have 
seen such things in other places. 

Surely there cannot be a better centre for the study of the higher 
science of forestry than the institutions specially designed for the train- 
ing of those who study, say, medicine, surgery, biology, agriculture, 
mathematrics, engiiMeering, and such like. The argument that all 
forestry must be taught in the forest is very similar to saying that all 
engineering must be taught only in the workshops in a practical way, and 
that the mathematical side of the science, which can only be acquired in 
a quiet room in a University, is purely theoretical, and, therefore, useless 
to the engineer. 

There is not the least doubt that the quiet study and contemplation 
of the practice of a science, which is done in the lecture room of a Uni- 
versity, is as absolutely essential to those to l>e burdened Inter with very 
heavy responsibility in their profession in connexion with big schemes 
as it is for them to work practically in the science and have the problems 
pointed out in the laboratories as well as in the various types of forests 
and woodlands. 

C . 17078. —6 
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Therefore, even with the expenditure of very large sums of money, 
the best cannot be obtained without the assistance of the Universities 
in training the foresters, who would be, in every sense of the word, com- 
parable in their professional training and ability to, say, the doctors: 
and surgeons in medicine and surgery, and the engineers, respectively. 

Apart from such coiuaiderations, the Universities are designed to give 
a professional man or woman an opportunity of association with those 
studying and qualifying in other sciences and arts, eminent persons, 
often of great intellect and ability. Lifelong friendships are formed in 
University class rooms and in sports fields and general recreations; the 
societies to which students belong impart such qualities that the average 
University man or woman can hold his or her own in the battle of life 
and get to know his fellow man, before being finally launched out on the 
world. There is little danger of a cramped mind. This is essential in 
those who have to hold the destiny of the forests of Australia in their 
power and develop them on the best possible lines. They should be the 
best in practice and all other ways, and well disposed towards, n ml con- 
versant with the points of view of all, including the bullock-driver. Their 
selection should be very carefully made. 

To imagine that forestry for this type of forester should be simply 
taught either in the field or forest alone, or only from a book in a 
University, therefore, is wrong. It is assumed by the writer that it 
is impossible to train these men unless a practic'al field for such training 
is available, in addition to more advanced University courses, hut the 
writer is emphatic that it is iminaterial whether that practical training 
ground is near the University or 30 or 50 miles away, provided easy com- 
munication be possible. 

In any course of forestry which is to be of proper standing, the 
student should work for at least a year as an ordinary forest workman, 
doing routine work, and to acquire some knowledge of men and trees. It 
really is immaterial what the species or mixture of species is, for the 
principles of silviculture and forestry generally are the same for all 
species, mixtures, and conditions. It is, hovrever, good for a student to 
see good forests, and as many different types as possible, and work in 
them. During the Univerity courses* are several long vacations. These, 
also, should be spent in practical work in the woods of Australia, a long 
vacation in each of the several types, and as the student becomes more 
advanced the practical work should become more advanced and technical. 

The fact that Australia does not possess model woods and forests 
is deplorable, but cannot be helped, and must be remedied; and, for the 
time being, one of the surest ways is to have a good University School of 
Forestry, or even two; hut it is largely immaterial whether the forests, 
which must be associated with the-University, are at the front door of 
the University, or within easy reach by train or motor. 

. The formation of a centre of forest culture at the University, to which 
men of commerce who are utilizing forest culture, and those possessing 
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forests and trees, can apply for information and guidance, would thus 
bring scientifically-traiiu'd brains into touch with the best coniniercially- 
trained brains of the coniinunity, and generally assist the primary pro- 
ducer, ’which cannot do other than good. It simply depends on obtaining 
the proper individuals, as in all other similar cases, to insure success. 

The great advantages the Universities offer are that then^. is a, 
iiiiniinuin of expense entailed by grafting forestry into the University 
course, and political interference is practically eliminated, absolute 
continuity of policy and work is assured, amongst congenial and stimu- 
lating surroundings. The influence of a school of forest thought on 
the numerous students of other schools must have a b(nieficial effect 
on the State as a whole. 

It is interf\sting to note that at one time in Europe and America 
all forestry was taught in the forest, but the isolation of these schools 
from other centres of culture, such as Universiticis, colleges, libraries, 
museums, botanical gardens, and such concerns as factories, timber 
yards, tendc^d to make th(‘ staff and students lo})-sid(Kl ’’ in outlook, and 
soon result(‘d in the swing of the pendulum. Now, forestry schools, 
where the higlun* training is given, are almost invariably, with one or 
two exceptions, associat(*d with Universities in the centres of higher 
culture. 

It can be sliown that in the forest service of tlie Brltisli Empire 
practically all the foresters have come from some University sehool of 
forestry, which has mad(i use of tlie French or Gorman forests for a 
short course of practical forest training towards the end of the course, 
but the bulk of the actual practical work has been done in the woods 
of England or Scotland, in association with the hard-headed practical 
forester, and it is only when the students become more advanced that 
they can profitably put in some months in the long-established continental 
forests of high efficiency. 

All the forestry students of the University of Adelaide who gradu- 
ated in forestry enlisted, and have done active service, and some are 
now visiting European forests and gaining that further experience. It 
would be a good thing in xiustralia for every graduate in forestry to be 
allowed to visit and wmrk in some of the forests of the old world for 
twelve months after completing the course in Australia, and before 
being admitted as a graduate to an Australian University, thus making 
the course after matriculation a. five years^ course of practical and 
theoretical forestry combined in the best possible way, e,g *: — 

One year in the Australian forests as a forest workman; then 

Three years in University, together with work in the forest during 
all vacations spent in practical work ; 

Finally, one year in forests of Europe on more advanced study of 
methods, species, and conditions. 

It is now a four years’ course at the Adelaide University, and if our 
men put in a year in Europe, it becomes equal to a five years’ course. 
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After the student has produced a proper diary of his experiences in 
an approved European forest, he could then be eligible for graduation 
in an Australian University in forestry. 

If some such scheme were adopted, we could, in Australia, be sure df 
obtaining good trained men who could specialize and attack the practical 
large-scale work and the many problems of the forest in the best possible 
manner. It is on such lines that we are working in South Australia, 
though on a small scale. The number of our students is commensurate* 
with the scope before us. We require a few good students, not a lot of 
mediocre ones, in our University School of Forestry.. 

At present the number of those capable of undertaking research into 
our numerous forest problems are very few, and the field is enormous. 

The student who successfully graduates cannot be expected to be 
widely experienced, but has the guarantee of a proper foundation in the 
general principles of silviculture, forest management, and a good know- 
ledge of the general practice of forestry. 


^'Science has no need to blush for herself, and to«*day she has 
begun to make her voice heard in die streets, with a force which 
penetrates even the dullest of ears, with a persistence redoubled by the 
imminent peril of the nation, and with an eloquence lyhich neither 
prejudice nor indifference is able any longer to gainsay or resist.” 

— Eclipse or Empire. 
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Scientific Research in the United 
Kingdom. 

By SIR FRANK HEATH, K.C.B.* 

(No. 1.) 

1HE story that I have to tell is the talc of a great adventure — one of 

the adventures of the great war. It was not undcrtiiken as part 
of the campaign for victory in the field, hut in order to help us to 
win the peace, a campaign now beginning and likely to be scarcely 
less diflicnlt, though not as catastrophic, as the trials from which 
we have emerged. It was an adventure upon which tlie Government 

embarked in the summer of 1915, beimusc, like all true adventures, 

it was an act of faith. The general direction of advance had been thought out, 
but the road was still to make, and the result was as yet invisible. The 
problem the Government set itself was the encouragement and organization of 
scientific researcli by direct State aciion. An experiment such as no country 
had ever attempted was undertaken by a people which, in some respects, is the 
most conservative in the world. We are not a nation with a finished tlieory 
of the functions and powers of government, and in that we are fortunate, for 
when the pressure of need arises, we are willing to take eourscs which a more 
philosophical race would shun. Our enemies, wliose political theory was worked 
out to the last details, in confident contempt for the human nature with which 
it juggled, never dreamt of attempting the organization of research by direct 
action of the State. Tliey were more systemiatic. and, to do them justice, more 
zealous in their pursuit of science than any other nation. They could rely 
ujion the effects of their highly organized State- regulated system of education. 
But had they found themselves in our shoes, they would have discovered many 
oxctdlent arguments to show the futility of attempting to organize research by 
States action. It would, indeed, have been an .impossibility for the State as the 
Germans conceived it. Humboldt, in his famous unfinished memorandum to 
the Berlin Aead4*hiy of Sciences, remarks: “The State must never forget that 
the achievement is not the State’s, nor ever can be; it must remember that 
whenever the State seeks to intc^rfere, its action is always a hindrance; it must 
be conteht to realize that the work will proceed far lietter without it.” 

Humboldt was thinking of pure research — research, that is, in Pure Science 
and in learning of all kinds. Tt is clear, from his remarks, that what we may 
call research in Applied Science for the purposes of industry and the practical 
convenience or well-being of life, was not in his mind. But it is worth while, 
l>eforc 1 go on to explain what has been done by the Government in tliis country 
during the last few years, to say something in explanation both of what is 
meant by “ research ” throughout this paper, and something alsmt the research 
worker and his manner of work. 

Beseiirch is a term which has been very. much on our lips receiitljs and. as 
is usual in cases of this kind, it is by no means always used in o«ne sense. The 
Patent Office speak of a research into the terms of previous patents, by which 
they mean making a search for already known and recorded facts; and the word 
is similarly used in many cases where the sole activity is the seeking out, 
the collection and collation of existing knowledge with a view to some definite 
course of action. Strictly speaking, this kind of work would be more properly 
described as '' search ” than a “ research.” At any rate, it is not the sort of 
work with which 1 am concerned. Before research in its strict sense can be 
begun, it may be necessary to make a search for facts already known and 
r^orded, but forgotten or overlooked. Such action is of the same preliminary 
kind as seeking for paper and ink and pens before beginning to write; but it 
is no more research in the strict seientillc sense than the collection of pens, 
ink) and paper is authorship. In the meaning of the term as I am using it 
here, researA means the creation of hew knowfedge. It is an actual extension 


• Seoretai'y, Department of SdeRtlSc and InduBtrial Eesearch, London. 
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the jiowera and capacity of man in relation to tlie world in which he lives, 
and the extension which comes from the systematic work of the original mind 
upon material already to hand often takes place in a direction quite different 
from that which is anticipated when the worker begins his labours. That is 
the reason for comparing research to “ the wind which bloweth whither it 
liateth.” Discoverers, in describing the history of important discoveries, have 
told us over and over again of this fact — a fact so frequent and pronounced 
that in some cases it may almost be said that a worker has blundered upon a 
new truth. It is not extraordinary, because the excursions of the researcher 
are always into a new and unmapped country, and no man can tell until he 
reaches it what the lie of the land is. The more concrete the field of science, 
the morti true will this be found to be. It is not surprising, in these circum- 
stances, that the researcher himself should plead for freedom, and maintain, 
indeed, that without it his usefulness is lost. That is the central idea of 
Humboldt’s thesis. That is why, in his view, the State must do damage by 
interference; and, indeed, if the State interferes with the natural processes of 
research work, it can only do harm. In a sense, the true research worker is 
an anarchist. He can recognise no laws of procedure but those of his own 
science and of his own method of attack. These ard sc^vere enough, and they 
can tolerate no external action which seeks to place him in blinkers and to 
force him to run at the discretion of men who cannot see with his eyes. The 
great question that is to be solved is whether it is possible, under these condi- 
tions, for the State to hike action which will stimulate research without inter- 
fering with it, when we mean by research ” nothing but the creation of new 
knowledge; and whether, in the application of new knowledge to specific 
problems which the State in one or other of its capacities seeks to have solved, 
it can do anything effective towards the organization of the attack upon thcsi‘ 
problems. This second type of research does not call for the same degree of 
originality as the creation of new knowledge; but, on the one hand, it cannot 
proceed without the assistance of pure research, and on the other it is constantly 
revealing gaps in human knowledge which call for investigation by the pure 
researcher. Moreover, though much of the work in applied science is less 
fundamental in character, it is also, because of the large number of factors 
which are involved, far more complicated, and it calls for team work among 
researches in an ever-growing degree. But you cannot have team work without 
organization. To repeat my question again: Is it possible %)r the State, on 
the one hand, to encourage pure research, and on the other to organize applied 
research ? 

This, then, \vas the adventure. I need not spend time here in explaining 
why something had to be done. You. know the difficulties with which we wen* 
face<l. Important raw materials under <memy control, semi-manufactured 
products of vital importance made only by them, finished articles essential to our 
staple industries, or to our fighting services, drawn almost entirely from enemy 
sources — you know the list, and you know something of the }»rilUant ellorts 
made in our emergency to supply what was missing. We have submitted to 
State action with a vengeance. But the Government realized that emergency 
mea.surrs could not ofi’er a lasting cure for our shortcomings. An attempt must 
bo made to organize for peace. What did they do? The traditional way of 
dealing with a problem of this kind is to appoint a Royal Commission of 
distinguished persons to study the question and recommend th<* action to be 
tak(m. But wise men can seldom agree to appear before the public with exactly 
tin; same answers to a question, and if the wise disagree, it becomes harder 
than ever to decide what should be done. Besides, time will have passed, and 
the problem may not seem any longer so urgent, because other problems have 
arisen which are clamouring for solution. Moreover, the wise men arc not 
made responsible for carrying their advice into effect. Before anything can 
be done they have disappeared from the scene, and this little omission encourages 
argument and theory. So the Government appointed a Commission to act as 
permanent advisers to a responsible Ministe4’. The Minister selected was the 
Lord President of the Council, because it was realized that if research was to 
be organized effectively, it must cover not only the whole United Kingdom, 
but be able to co-operate easily with possible developments of a like kind in 
other parts of the Empire. It was also clear that if the Government was to 
obta-in the co-operation of the industries in regard to research, the Department 
eoncerhed should be free from any suspicion of being concern^ either in their 
n-f^lation or in commercial dealings 'yith them. The Minister responsible 
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should accordingly be unconnected with any administrative ]3cpartment of the 
State. These considerations led naturally to the selection of the Jx)rd President, 
for the Privy Council is the only Department which lias ndations with the 
whole Empire, and w^hich is free from administrative responsibilities. Parlia- 
ment voted the Minister, or rather a Committee of the Privy Council, of which 
he was chairman, a sum of moir'y to spend on the encouragement and organic* 
tion of scientific researcli — not a fixed sum, but an annual vote susceptible of 
increase. By an Order in C'ouncil, all proposals for sjiendiug money upon these 
pur}K)ses stand referred to the permanent Commission, which is called the 
Advisory Council for Scientific and Industrial llesearch; and the Advisory 
Council can initiate ])roposa,ls of their ow'ii. It was a small Imt most signifi- 
cant change in the traditional procedure. Tin* idea of making the Commission 
permanent was not new. There have been a good many jiermanent advisory 
committees to Covernment departments. The ]>rovision for changing the 
personnel from time to time is not now. The selection of a small body of men 
specially qualified to deal with the subject in hand is not new. The novel 
feature was the delegation of the responsibility for thinking out a )K)licy to a 
permanent body of experts wdio arc not civil servants, and making this expert 
body an integral part of tlie machine by giving them the services of the 
permanent stafl* of the Department, and keeping them continually informed of 
(‘Very departmental proct^dure. This was insured by providing th(‘m with an 
administrative chairman who has devotf'd his whoh* time to the w^ork, and 
wdth a secretariat which includes the heads — ‘instead of the junior members — 
of the administrative stall'. In a w^ord, the Minist(‘r, instead of relying upon 
his ofUcials for advice — wdiether technical or adinini strati vo — su}>plernented by 
such occasional guidance upon particnilar questions as he might refer to 
temjiorary Royal Commissions or to permamuit Advisory (Vnnmittees, placed 
all his tcadinical julvice in commission, and intrustiHl it to a body of seven 
ind(*pi‘ndent and distinguished men of science, the majority of whom were also 
large industrialists. The result of this experiment has been most interesting. 
The gt‘neral policy of the Minist<?r, and of the Government, has been worked 
out, not by the official, Init by the Advisory Council. The Council has w^atched 
the efl’ects of tlui action it has recommended, and has gradually built up a 
method of procedun* (?oiisonant with the original inttmtion of the Government. 
Stated in its simplest terms, the intention of the Govi'rnment in the Order in 
Council establisl^ng the new^ organiziition was that action was net‘ded in three 
main dir(*ctions. In the first place, researcli was needed in a number of direc- 
tions hitherto neglecttnl; secondly, it would be necessary to (*stablish new 
institutions or to d(‘velop existing institutions for the scientific study of 
problems affecting particular industries and trades. And, finally, it was clear 
that the number of trained res(?ar(;h workers in the country was inadequate 
to our needs. T]ie information possessed by the Board of Education was clear 
on this point, and had led tlie President, Mr. Josc'ph lV.ase (now Lord Gainford), 
to urge the establisliment of the new organization wdiich w'as later set up 
as an independent Department. All these three main lines of action were 
mentioned in the original Order in Council, and proposals in regard to them 
stood referred to the Advisory Council. Dow did the Council procetxl? They 
began, as an interim measure, by recommending the Minister to assist a number 
of researches conducted by scientific and professional societies wiiicli w^ere 
languishing as a result of the w^ar, and they^ also recommended grants to the 
National Physical Laboratory for an urgent research into th(‘ methods of 
manufacturing optical glass, and to a committee at the Central School of 
Pottery at Stoke-on-Trent for research into the manufacture of hard porcelain 
from British materials. This research has had most successful and promising 
results. Mean time, the Council have gradually and steadily worked out, in 
consultation with University professors and teachers in technical schools, with 
the leaders of many of our principal industries, and with each of the Govern- 
ment Departments, a systematic procedure along the whole front, which has 
not only commended itself to the responsible Minister and to the Government 
of the day, Imt has been adopted, or is being adopted, by each of the self- 
governing Dominions, with variations suited to local conditions, and by three 
at least of our Allies (America, France, and Japan). 

I will divide the field of work into the three main divisions already indicated, 
and will desal with them, for convenience, in the following order: — (i) The 
encouragement of research workers; (ii) The organization of research by 
industries; and (iii) The organization of national research. 
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In dealing with each of these matters, the policy, advocated by the Advisory 
Council, adopted by the Minister, has been that laid down by the Government 
when the Department was founded, viz., the delegation of responsibility for 
each kind of service to the expert within the limits imposed by the ultimate 
responsibility of the Minister to Parliament, and of the Accounting Officer to 
the Controller and Auditor-General. 

Thk Encouragement of Research Workers. 

The Advisory Council confirmed at an early stage the fears of a shortage in 
the numbers of trained research workers. The Consultative Committee of tlie 
Board of Education had reported in 1916 on the need for enlarging the output 
of our Universities; and more recently the Prime Minister’s Committee on the 
Teaching of Science, under the chairmanship of the President of the Royal 
Society, has urged “ That a large increase in the number of students passing 
through our Universities is a matter of great national im])ortance.” The 
large plans recommended by the Advisory Council for the extension of research 
Work will increase the demand for trained workers, already inadequate for 
existing needs. The Research Department cannot directly insure a larger entry 
to the Universities and technical colleges, or assist young men and women 
during their under-graduate period; but it has already done something to ludp 
those who have acquired enough knowledge to begin research, or who have 
shown (Capacity for origiijal investigation. During the academic year 1916-17, 
a sum of over £3,500 was spent in this way, in spite of the continued withdrawal 
of young men for military service. In 1917-18, the expenditure rose to £7,500, 
and during the current year to £10,000. Now that men are returning in large 
numbers from the fighting services to the Ckilleges and Universities, it is 
anticipated that over £30,000 can usefully be expended on this service during 
next academic year. The method of procedure adopted by the Advisory Council 
is as follows: — In the first place, there arc no scholarships or fellowships. 
The grants are not honorific awards carrying titles and encouraging the com- 
petitive instinct. '^Hie amount of the grant is determined within wide limits 
uy the circumstances of each individual case. In the next place, the applica- 
tions are made uiK>n the personal responsibility of the head of the Department 
in the institution to which the worker is attached; or, if the applicant is a 
private worker, upon the personal responsibility of a man of scientific standing, 
who vouches for the cast? and speaks as to the circumstances.# Careful records 
are kept of tlie p^i’formances of workers recommended by professors and others, 
and the value of their recommendations is assessed u-ccordingly. It has been 
found that this delegation of responsibility has worked well, much better, 
indeed, than the practice of leaving recommendations to Boards of students, or 
to the University in its corporate capacity. And naturally so, for no one 
knows a student or worker so well as the man with whom he has worked. 
Each application comes Iwfore a committee of the Advisory Council, and they 
make tne award, after consultation in particular cases, with carefully chosen 
referees outside the Department. Tlie grants made are of four kinds: — 
(i) Maintenance grants to students to enable them to he trained in methods of 
research; these grants are made for a year, but may be renewed for a st‘Cond 
year. (ii) Grants to independent research workers devoting their whole time 
to research, whether in pure or applied science; these grants are also made 
for a year, and may be renewed for a further four years. (iii) Grants to a 
teacher engaged on research to enable him to employ a suitable assistant to 
help him in his research, but not in his teaching. (iv) Grants in special 
cases to a worker investigating some new branch of science to enable a research 
lectureship to be established in a University, pending the provision of a suitable 
endowment from other sources. The Department has a close working agree- 
ment with the Royal Society, who administer a special Government fund for 
aiding research workers, under which the two bodies work in concert, keep 
each other fully informed of the cases that come before them, and refer to the 
other those applications which appear to be more suitable for their consideration. 


{To he wntinuedr) 
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Colloids at Work.* 

Aids to Industry. 

Graham discovered that if parchment or parchment paper is stretched over 
a frame to make a diaphragm, that such a diaphragm or inenihrane will separate 
substances into two great classes: Those which can pass through in solution 
and those which cannot or only do so with great difficulty. The 8ul)stances 
which can pass are usually cajtable of being crystallized, while the others are 
jelly-like and their solutions have ]>roperties which dill'er inark<^ly from solutioris 
of well-known crystals. A favorite experiment is to place a solution of salt 
and of glue in a membrane on the other side of wliich water flows slowly. The 
salt passes through into the water, and soon the glue only is to bf* found in th(‘ 
membrane-coverexi cell. 

Thi.s principle has been a])plied commercially in several industries, and is 
variously styled dialysis, diirusion, osmosis, <Src. Some crystalline substances 
diffuse more, rapidly than others, so that certain s(*parations ean be made between 
crystalloids as they were originally called. Sometimes the vegetable eell itself 
becomes the membrane through which sugar, for example, is extracted by 
treating the sli(*ed licet, in this instance, witli suc(*ossive changes of wat(*r. The 
temperature is made such that the albumins are first coagulated in the cell 
walls, thus facilitating tlic passage of the sugar solution, and tlieii eight or 
more changes of watf.‘r are brought into contact with the ]>encil-size V-shaped 
slices upon the counter current principle. Tliis allows fresh water to take the 
last of the sugar (all liut about 0.5 per cent., for it is not economical to carry 
the extraction below that figure) from the nearly exhausted jiulp. and the juice 
of highest sugar content to lie drawn from the first cell for purification. 

Jn the beet sugar industry, we also find an (‘xamjile of osmosis using a 
membrane. A jioint is reached in crystallizing out the sugar when even im])ure 
crystals cannot lie won from the residual molasses. This molasses contains almve 
50 per cent, of sucrosiL ami is unlike molasses from cane in lieing imsuit<.‘d for 
human use. Tlie sugar is recovered by precipitation with strontium of lime, or 
by osmosis. In the latter method, the diluted molasses passes slowly along one 
side of a series of memhranes, and water flows in the opposite direction on the 
other side. A large [lercontage of the sugar passes through. 

W ithin comparatively rei-ent years, colloids have been studied more intently, 
and much work has l)t‘en done in an elFort to learn more of wliat actually takes 
place in reactions involving them. Their aqueous solutions, when jmre, have the 
same boiling and freezing jioints as the solvents themselves, so the conclusion 
is that they are not true solutions but excessively fine particles in suspension. 
These particles pass through the finest filter papers, and some are too small 
to he seen under the microscope. Tlie ultra-mier<)S(*ope enables some studies to 
be carried on through the observation of the shadows cast by the particles and 
light reflected by them. Colloidal gold is responsible for the beautiful ruby 
glass, and colloidal copper was used for red signal glass until chemistry pointed 
the way for the employment of selenium to produce that colour. 

There are many who grow impatient awaiting some jiractieal results from 
academic research, which seems at times to move with the speed of a glacier, 
and yet progress is not made without such research. How often curative medicine 
has been compelled to wait until a way of communicating the disease under 
-investigation to lower animals for study could be devised. W'^e know now’ how- 
to prepare colloidal suspensions, and that will lead to many commercial applica- 
tions. At least two may be mentioned as accomplished, and one of these has 
been developed as a result of the w^ar. 

, The importance of a concentrated, easily handled,' eflicient fuel for w^ar and 
merchant vessels is obvious, and in times of emergency, when speed and space 
count for most, this importance is greater than ever. A colloidal chemist con- 
ceived the idea of fortifying fuel oil with colloidal coal so flne and in such a 
physical condition that it would be permanently in suspension, go where the oil 
would, and pass through the small orifices of valves and burners without clogging 
them. Experiments showed the idea to be sound, and its further development 
will be an e^ienoy and cpnservation measure. 

* Extracted from Soientifie American. 
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The extensive use of metal automobile bodies introduced a problem in 
lacquering and enamelling, for in order to get the recjuired hardness and dura* 
bility in the finish, it must be baked. Eventually electric ovens of great size 
were installed, and all went well until, in an effort to economize in the use of 
current, the ventilators would lie closed, or partly closini, with the result that 
highly inflammable vapours from the lacquer and enamel volatile solvents 
collected in dangerous quantities in the ovens. There were fires and wild explo- 
sions, loss of work, and disturbed schedules. 

This condition aflected the oven manufacturers more than the enamel makers, 
and one of those making electric heating ami controlling devic^cs for ovens 
instituted research, not on the apparatus, but upon an enamel minus the expen- 
sive and troublesome volatile solvents. Tlie problem has been solved, and the 
same covering materials — ^gums, pigments, &,c. — may now be had in colloidal 
form in water. They cover well, bake without any 'material variation from the 
usual methods of treatment, and when once on the metal the result is the same. 
The ovens may be operated to suit, for there is no danger. The element of safety 
and freedom from property loss have been stHmred without increased cost, if. 
indeed, not without an actual saving in the ex}>ense of enamels. 

And then, because the gums are in suspension and not in solution, tliere is 
nothing to make small pieces stick together. They may be put into a wire 
basket, dipped into tbe colloidal lacquer, and baked without lieing removed and 
given the individual attention necessary with other lacquers. If the metal can 
be heated slightly before dipping, a still better job can lx* obtained. There 
are no “ fat edges,*’ and no marks of adhering to other pieces. 8iich hiecpiers 
or enamels may also be brushed on or sprayed as desired. 

These developments are real steps forward, and further achievements along 
these lines may be expected. Colloidal chemistry and physical chemistry, 
theoretical though they may seem, are accomplishing great things for industry, 
and when we Iwsgin to graduate chemical engineers W(dl grounded in these neW 
divisions of chemistry, still greater things may be t‘xpeeted. 


** Scientists tell us that from Pleistocene ages onwards- a period of 
at least hatf a million years—there has been little or no change in the 
form and size of man’s brain. Certainly during the period covered by 
human history—perhaps 8,000 years--there has been no apparent change 
in the gross anatomical structure of that organ* Yet for 7350 of these 
years, taken all together, man’s brain dbcovered and applied fewer of 
Nature’s secrets than during the last 150 years. Discoveries and 
inventions are now increasing in geometrical ratio. We venture to say 
that nothing in any department of industrial Ule is heittg done in 1910 
as effectively as it will he done in 1920. The nation which is the 
speediest to assimilate this truth will outstrip all others, not only in 
industrial, hut in every other department of human activity.” 

— Eclipse or Empire, 







PERSONAL. 


Personal 

(MR. A. B. PIDDINGTON, K.C.) 

Just about twouty years ago a trio of young men, fairly new to 
politics in Now South Wales, bulked large in the public eye. As 
vigorous and uncompromising opponents of the first Federal Convention 
liill, tlieir conspicuous ability marked them out as men who were destined 
to rise to greater eminence in the public life of their country. They 
were James Ashton, .Edward Davis Milieu, and Albert Bathurst Pid- 
dington. The combination was generally known as the A.M.P. Popular 
prediction was (confirmed. Mr. Ashton soon afterwards became 
Minister of Lands in JNew iSouth Wales, but after a few years 
of office resigned his seat in the Legislative Assembly and entered 
the Legislative Council. lie is widely known throughout the 
( \>innion wealth by rt^nson of hi.s a.ssociation with and interests in 
th(‘ pastoral industry. Mr. (now Senator) Milieu has been in Federal 
politics since the inauguration of the Commonwealth, and is Minister 
for E(‘patriation, while Mr. Piddington was subsequently appointed 
first chairman of the Filter-State Commission, a j>osition which he still 
holds. 

It is interesting, in the light of past events, to recall that the grounds 
upon which Mr. I^iddington opposed the acceptance of the Bill were 
that the range of its authority and the constitutional adjustments as 
between the power of the States and of the nation in the Federal Parlia- 
ment were u]K)n too narrow a basis for the Australian union. His 
view was that the people of Australia were ready for a fuller union, and 
that there was no necessity for a Senate constituted on a provincial 
foundation — a Senate to represent States only — inasmuch as the States 
were never likely to be divided as States upon political questions. 

Mr. Piddington has always taken a deep interest in public affairs, 
particularly of an educational character, and his official connexion with 
various Commissions, and his active participation in politics, has caused 
his name to become widely known. It was as a classical scholar, 
however, that he first won distinction, and although ho left the serene 
atmosphere and environment of the ITiiiversity for the rough and tumble 
of the political arena, and later became immersed in problems of 
arbitration law and economics, he has always retained his affection for 
the classics, and has devoted his leisure to the further pursuit of his 
earlier, studies. He is a Vice-President of the Classical Association 
^f Victoria, President of the Sydney University Law Society, and 
ex«President of the Modern Languages Association in New South Wales, 
his interests including Spanish, Italian, German, and French. 

Mr. Piddington is a son of the late Archdeacon Piddington, of Tam- 
worth. . He waslwrn at Bathurst, New South Wales, on 9th September, 
1862, and was educated at the Sydney Grammar School. Upon passing 
to the University, he won various scholarships, and graduated as 
Bachelor of Arts in 1883, winning the gold medal in classics. The 
following year he was appointed Vice-Warden of St. PauTs College. In 
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1887 he made an extended tour through Europe, aind upon returning 
to Sydney resumed his association with the University, being 
Lecturer in English Literature for four or five years, and acting as 
Examiner in German, French, History, and English. Then the law 
claimed his attention, and after acting for a time as associate to the late 
Mr. Justice Windeyer, he was called to the Bar in 1890. 

Five years later Mr. Piddington stood for the Legislative Assembly 
for the Tam worth electorate, and succeeded in defeating the late Sir 
George Dibbs. At the next election he himself was beaten. He entered 
keenly into the Federal controversies of 1897 and 1898, and his interest 
in political questions being maintained, he contributed freely to the 
press. Then he devoted himself uninterruptedly to the practice of his 
profession until 1911, when he was appointed a Eoyal Commission on 
the question of shortage of labour, and factory employment. Upon the 
presentation of his Report, the State took immediate steps to procure the 
immigration of skilled tradesmen. The following year ^he attended the 
Congress of the Universities of the Empire, in London, having' been 
elected in 1910 to the Senate of the Sydney University. In 1913 he 
was made a K.C. In 1915 the University of Melbourne conferred 
upon Mr. Piddington the honour degree of M.A. as of special grace.’’ 

In 1913, when the numerical strength of the High Court Bench was 
increased, Mr. Piddington was one of those who was appointed; but 
he resigned the position for private re^asons only. The same year he was 
offered and accepted the position of chairman of the Inter-State Com- 
mission which was then being created. Ills colleagues were Mr. (leorge 
Swinburne and Mr. N. C. Lockyer. The work which that Commission 
has done is well known. Upon the commerce side, the Tariff Investiga- 
tion led to an exploration of all the principal trades of the Common- 
wealth, and the Reports wliich Avere furnished were generally regarded as 
a most complete statement of the pros and cons of the various items 
inquired into. The Report on British Trade in the South Pacific was 
another comprehensive survey of a new field of inquiry. Prior to the 
accumulation of the facts gained by the Inter-Sfate Commission, tbe 
only information available was scattered through various publications 
and reports, and was of a piecemeal nature. The Report of this body 
represents the only official and systematic account of trade in the South 
Pacific that has been compiled. The Reports pn High Prices were the 
fruit of another important investigation. 

The judgment delivered by Mr. Piddington in 1915 upon a dispute 
arising out of the action of the New South Wales Government in 
acquiring the whole of the wheat crop of that State will be fresh in the 
memory of most people. The point of the judgment was the power 
of the State to acquire property within its boundaries as part of the 
law relating to title, and as distinct from the law relating to commerce. 
Through the acquisition by the State of wheat within its boundary the 
Government was enabled to seiisejwheat that was under contract to be 
delivered outside the State, without violating the freedom of Inter-- 
State trade. The question at issue in the argument before the Inter- 
State Commission was entirely new, and various Acts of different States 
have depended for their validity upon the principles involved in that 
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decision. The judgment delivered on that occasion represents one of the 
few judgments on a broad constitutional qiiestic^n which has been 
upheld unanimously by a full Bench of the High Court. 

Midst the exactions of his legal work, Mr. Piddington has found 
time for profitable recreation, and has lent his aid to various movements 
for national advancement. In 1916 he published a volume of Spanish 
Sketches, issued by the Oxford Press. They are delightful impressions 
of many historical cities of Spain. The same year he published a 
translation of Rovetta^s lioNiantlcismo, under the title of Young Italy, 
For this work lie received the thanks of the Italian Foreign Minister; 
the Prime Minister of Italy having accepted the dedication. Mr. 
Piddington’s association with the Institute of Science and Industry dates 
from its formation. He was appointed as one of the members of the 
Advisory Council, and took a leading part in the work of the Committee 
which was established by the original Conference in 1916, to draft a 
scheme for the organization of the Institute. He has continued to par- 
ticipate im the varied activities of the Institute with keen enthusiasm. 
“ I am firmly convinced,’^ he said recently, “ of the necessity and useful- 
ness of the institute, and of the great career it is bound to have. Aus- 
tralia’s commerce is bound to develop, but the aid of science must be 
invoked if our industries are to expand and develop to their full 
stature. In October, 191.5, in their Report m New Industries, the 
Inter-State Commission expressed the opinion that a (,'Ommon wealth 
Department, operating upon the problems of s(‘Condary as well ns of 
primary production, might well bo constituted, with a view to the 
systematic application of science to Australian industry.” 


Mr. McDonald, Chief Inspector of Agriculture of New South Wales, 
has been appointed a member of the New South Wales branch of the 
Seed Improvement Committee established by the Institute. 


Mr. W. B. Alexander, M.A., Koeper-in-Biology, of the Perth 
Museum, has been appointed Secretary of the Western Australian 
Committee of the Institute, r/rc Professor Tattersall, resigned. 
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A Treatise on British Oil (ipp. xi. + 233, 1910, with foklinjj plates). Contri- 
butions by six specialists, edited by J. Arthur Green, with a foreword by 8ir 
Bovorton Redwood (since deceased). Published by C. Grifhn and Co. It is 
now, becoming common knowledge how oils of all kinds — <animal, vegetable and 
mineral — were deciding factors of the war. They provided food and drugs and 
medicines, ammunition and power. Great Britain was especially concerned about 
her petroleum supplies, as she had to rely so largely on importations in oil- 
tankers which were subjected to such constant attacks bv U-lK)ats. Conw'quently, 
systematic survey and research were instituUnl to endeavour to supply Britisli 
oil. Departments of Petroleum Research and Mineral Oil J’roduction were 
founded, and highly qualified technologists controlled the work of chemists, 
engineer. s, geologists, colliery -owners, &c. 

This book is the result of collaljoration of several scientists, each a well-known 
specialist in his own branch of the subject, and the aim is to sum up and present 
the chief results of the latest researches in such manner as to render available the 
information that has been acquired l)earing u|X)n the one practical point — ^the 
establishment of a new industry of national importance. Tlu‘ authors and 
sections are:-— 

Geological. — E, H. Cunningham-Craig, B.A., F.K.8.E., F.G.S., author of “ Oil 
Finding.^’ 

Retorting. — W. R. Ormandy, D.Sc., and F. Moll wo Perkin, Ph.D., PM.C. 

Refining. — Andrew Campbell, F.O.S. 

Chemical. — A. E. Dunstan, DjSc., F.I.C., F.CjH. 

Power. — A. Hugh Scabrook, M.I. Mech. E., M.I.E.E. 

Foreword. — Sir Boverton Redwood, Bart., D.S.C., F.K.S.E., F.I.C., Director ot 
Technical Investigation H.M. Petroleum Executive. 

Editor. — J. Arthur Green, General Manager Midland Coal Products Ltd., 
Assoc. Member Inst. Petroleum Technologists. 

Such a combination should be a sufficient guarantee of the production of 
valuable results, and the book is a standard work of value for the whole Empire. 
In the appendix are the interim and final reports of the Committee on the Pro- 
duction of Oil from Cannel-ooal and Allied Minerals, and also an outline of the 
work to be undertaken by the “ Lignite Utilization Board of Canada.” There 
are enormous deposits of lignite in Manitoba and Saskatchewan, and £80,000 
are provided for the use of the Board. An outline of the subject-matter will be 
sufficient to show the comprehensive treatment of all phases of the questions 
which are now becoming of such vital importance to all countries. 

Section I. (63 pp.) deals with oil shales in general and Cannel-coal and 
allied deposits, lignite and peat. 

Section II. (66 pp.), on the retorting of bituminous materials, available fuels, 
coke ovens, low temperature distillation (20 pp.), including the -Tozer and 
Chiswick retorts, the Maclaurin system, gas producers, and electric power 
schemes. 
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Section III. (60 pp.), products from low temperature carbonization and their 
chemical nature*. Tliis ia an important section, and gives an account of treatment 
of coal by reagents, thermal decomposition of low teyiperature tars, the brown 
coal industry of Germany, chemical constitution of lignite tars and oils from 
shales, &c. 

Section TV. (16 pp. ), ndining low tempt*rature crude oils — chemical treat- 
ment, paraffin extracts, and candle manufacture. 

Section V., practical experimental work — tlie Midland Testing Station. 

Section VI., recovery of hy->produet';' from coal and the generating of electrical 
energy. 

A process of refining Petroleum Products with liquid .SOj is only mentioned 
on page 162. Tlie Khleaneau process is described in th(‘ same author’s l>ook on 
Petroleum Pefining. Such metluxls are only in th(‘ir infancy, and may prove 
of great value. As a result of the British inv<‘stigations tlie Midland Coal 
Products Company has been formed with a fully subscribed capital of £100,000 
to produce oil from bituminous materials, to manufacture domestic and indus- 
trial fuels, and to deal with chemical and other by-products, testing of retorts, 
and other experimental work that may be deemed advisable in order to establish 
the industry on a commercial and a national basis. It is th(* intention of the 
company to test materials from any part of the world. Tin* general manager 
is the editor of this hook. Even the United vStates of America, with its enormous 
coal and ]>etroleum supplies, does not intend to be behind in the investigations 
of inferior raw materials, and there is a hill in the Senate at the present time 
to appropriate £28,000 at once, and £14,000 for each year after, for experiments 
in the most economic methods for recovering oil from shale. In North Dakota 
thert* is estimated to be more lignite than in all the rest of the United States 
of America, and sufficient to supply billions of gallons of oil. At present there 
are not any oil shale works in operation in the Ignited Stailps of America, and 
most of Ihe work of the world has been in Scotland, France, and New South 
Wales. Germany has recently successfully developed special methods for 
economically using her brown coals. 

Catalysis in Industrial Chemistry^ G. G. Henderson, M..A., D.Sc., &c., pp. x. 
-f 202. 1010. l^ongmans, iGreen, and Co. A short time ago Catalytic Action was 
a c‘onvenient dumping ground under whicdi many chemical reactions which were 
imperfectly undc‘rstood were classified. It served a similar purpose as the term 
** physiological diseases” did in the classification of plant di.seaHe 8 . As a result 
of the numerous investigations that are now being made, especially in industrial 
chemistry, we see a great increase in the application of this method of bringing 
about chemical reactions, and the number of patents and the amount of literature 
are increasing enormously. Such works as Sehatier’s (1913) La Catalyse en 
Chimic organique, and Effront's earlier Enzymes and their Application (recent 
English edition by Prescott) , were classics in their time, and much of the present 
volume has btMjn drawn from the former. Tliere is very little included on 
Enzymes, as this subject is now better known by the works of Green and Bayliss, 
and others. Tliis book will serve a most useful purpose in collecting much of 
the scattered literature, and also the patent specifications, though this could 
l>e improved by adding the name of the patentee. 

The subject-matter is divided into seven chapters, each of which treats of 
certain related reactions. The first chapter gives a general account of the 
subject of Catalysis and Catalysts, and it is a great pity that the underlying 
principles are not now" fully dealt with and the fascinating subject of metallic 
colloids greatly extended. The employment of catalysts enables the technical 
chemist to carry out a large number of manufacturing processes which otherwise 
would be economically impossible. Hence its great application industrially. 
The main cliapters (2-6) cover mostly inorganic reactions; nitrogen products; 
hydrogenation; oxidation; and hydration, polymerisation, and condensation. The 
seventh chapter includes a miscellaneous group of organic preparations and 
processes. The actual working processes are not given, hut an account in simpk 
language of what has already been done in the field. 

In this connexion, however, some of the Ijetter known reactions appear to have 
b^n omitted, e,y.f methods for elimination of ( -85 from Coulgas, and the produc- 
tion of NHti from H and N, and its subsequent oxidation to HNOff. A section 


447 



SCIENCE AND INDUSTRY. 


of great interest and of ever-increaaing importance is that on hardening of fats, 
or the hydrogenation (proper) of oils, pp. 101-110. We also find interesting 
information on the preparation of synthetic rubber by using colloidal Na in an 
atmosphere of CO?, and the vulcanization of rubber by catalysts like glycerol 
(Swiss patent 101(i). The table of catalysts, on p. 194, would be much improved 
if a list of the catalyses they produce were also added. 

The book is a very readable and useful work on a difficult and obscure subject, 
and all students of chemistry must in the future possess a good knowledge of 
catalysis. 


Natnral Soienoe is a sniiijeot which a man cannot learn 
hy paying for teachers. He must teach it hims^f hy patient 
ohservation, hy patient common sense. And if the poor man 
is not the rich man’s equal in those qualities* it must he his 
own fault* not his purse’s. 


-CHARLES KINGSLEY. 









{PhnAo, by Broijihom, 

Dr. S. S. CAMERONi Director of Agrkoltareb 1^ctoria» and Member of die 
Eieeutive Con^ttoe of tbe laetitttle of Scieace end ladiistry. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


British Advisory Council. 

HERE is nothing very remarkable in the fact that at the present 
time all the leading industrial countries of the world are 
I giving closer attention to the encouragement of scientific 
research. What would be remarkable would be the adoption 
of any other national attitude. The quick rise of Germany 
and of the United States tOg|^|j|j;istrial eminence was due almost 
wholly to their practical appreciation of the value of science as 
an aid to industry. It is natural that they should turn to the same 
source for purposes of trade reconstruction and national reviviscence, 
and that other countries which were losing ground should seek recovery 
by recourse to similar methods. The fiercer the struggle for industrial 
supremacy becomes the more deeply must the fountain-head of knowledge 
be tapped, and every new discovery must be brought to bear upon the 
scientific laws which govern economic production and the distribution 
of wealth. Science must be applied to the problems of industry, and 
the necessary institutions must be established in order that the economic 
advance may he hastened. Commonplace phrases about the importance 
and grandeur of science are worthless. 

C.lg802.*-~2 
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Great Britain, the United States, France, Italy, and Japan, did not 
haggle at the co’St which the expansion of their pre-war facilities 
for research involved. They drew a clear line between retrencli- 
ment and economy. Savings are being effected in many directions, but 
in these countries larger sums are now being spent than formerly upon 
laboratories and upon scientific investigation. The one and only reason 
for this fresh stimulation and expansion of activity is that in the 
industrial arena economies must be effected, production must be increased, 
and efficiency must be promoted. So striking and incontestable were 
the achievements of science during the war that even the practical 
business man was constrained to modify his attitude toward the blue 
spectacled ” professor, and there is now very little opposition to the 
employment of the ablest scientific men available in the service of the 
State. 

In Great Britain there are no lingering doubts about the usefulness 
of the Departrrmnt of Scientific and Industrial Research. The latest 
Report of the British Advisory Council has fully confirmed the promise 
of rich results contained in earlier records. 7'he creation of this insti- 
tution was a war provision, and it ])erformed such valuable s<*rvice in 
connexion with special inquiries for defimce purposes, notably the anti- 
submarine campaign, that its permanent esta'blishmetit for purposes of 
peace problems was a natural and necessary step. 

The work of the Department is partly direct, and partly indirect. 
In matters of purely national concern involving large and general 
questions, special branches of inquiry are iiistituted, whilst in matters 
of sectional industry co-operation is extended and (mcourageinent i.*^ 
given to the prosecution of scientifif? research. Direct influence 
exerted through such bodies as the National Physical Laboratory, the 
Fuel Research Board, the Food Investigation Board, and many others. 
The problems which these various bodies are undertaking arc so far- 
reaching that oven a partial solution of the difficulties they hold would 
result in enormous^savings. The field of usefulness of the Fuel Research 
Board is practically illimitable. Various estimates have been compiled 
showing the monetary loss due to the prevailing methods of the utiliza- 
tion of coal in Great Britain. The figure has been set down by some 
authorities at £200,000,000 per annum, due to the waste of by-products 
and of heat. The importance of this inquiry lies in the fact that 
coal a"8 a raw material is of service not in one industry but in all. 

The late Professor Jevons, in 1863, foretold serious injury to the 
trade of Great Britain from the rise of prices incidental to the working 
of coal, and the position has now arisen owing to competition against 
the lower price of coal in the United States, and against its more 
economic use in Germany, that serious heed must be taken of the future. 
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The position predicted by Professor Jevons has occurred earlier probably 
than he himself anticipated owing to the scientific advance made ,by 
Germany. Coal has assumed a new importance and its by-products are 
now put to an infinite variety of uses, from driving motor ears to making 
scents or delicate shades of colour. Therefore, the men of science have 
been summoned to the assistance of British manufacturers. 

Although distiiict from the main lines of inquiry which the Fuel 
Research Board is engaged upon, it is interesting to learn that during 
the year the improvements it is hoj)ed to secure in the construction of 
kitchen ranges alone will save far more in the annual cost of coal 
consumed than is being spent each year upon all our activities.’^ 

The creation of the Food Investigation Board is another develo])ment 
of the highest practical importance. The main Iieads of its programme 
arc fish preservation, engineering, meat preservation, fruits and 
vegetables, oils and fats, and canned goods. Engineering ” in this 
respect means cold storage, and it rtHpiires but little imagination to see 
the vast improvement that can be made in the conditions of life through 
the provision of adequate and suitable means of refrigerated transporta- 
tion and storagt*. In Australia the study of this })roblem would 
probably be of relatively greater importance. Any advance must 
re-act bemhcially n])on all our primary industries. 

The re])ort shows a strongly increasing tendency on the part of 
British industries to ally themselves with the new Department, and it 
also shows how great is the benefit that co-operation has conferred. In 
the last issue of Science and Indudry an outline of the organization and 
policy of the Department, given by Sir Frank Heath, Secretary of the 
Advisory Council, was published, and the conclusion of his description 
appears in this number. That outline explains the formation of trade 
associations for scientific research, and indicatc^s their sphere of useful- 
ness. The British scientific instrument makers, whose industry was 
substantially strengthened ^tvrin|rfhe war, and is now in a better position 
to withstand foreign conijXJtiuon^iave formed an association which will 
receive a State grant of £70,000 in five years if it raises £7,000, and 
carries out a scheme of scientific investigation that would benefit this 
pivotal industry. Science also came to the aid of the glass industry 
during the war period, and the glass manufacturers have allied them- 
selves to the Department. Other associations which have been formed 
include the photographic industry, the cotton, linen, and woollen trades, 
the motor industry, and the boot and shoe trade, the iron, Portland 
cement, and sugar industries. 

In dealing with the general principle of the organization of research 
the Advisory Council pointed to the danger of interference, and 
expressed the opinion that while it was possible for the State by means 
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df suitable grants to individuals, or the generous support of Universities 
And other independent institutions for research, to encourage the pursuit 
♦of research in pure science, it was dangerous and even fatal to attempt 
to organize it. Eesearch of this nature has no other aim than the 
•creation of new knowledge, and is impatient of the control which is 
inseparable from the idea of external organization. *On the other hand, 
however, the Council asserted that ‘‘it is necessary for the modem 
State to organize research, which we may call investigation into problems 
which directly affect the well-being*of large sections of its people.” 

In the concluding pages of the report the new activities of other 
European countries are broadly surveyed, and it appears that the appli- 
cation of science to industry is to be backed by Government funds in 
both Prance and Italy, and that research is to occupy a more important 
and exalted place than in pre-war days. Liberally endowed as science 
has been in the United States in the past, it is to be even more generously 
treated in the future, and a keener and closer interest is to be taken 
by the Government in the allocation of grants and in the trend of 
research. 

Further information upon the aims and intentions of the British 
Government in regard to the scientific investigations into trade problems 
was afforded by the despatch of Lord Milner, a copy of which has already 
been published in this journal. The war brought home to British 
manufacturers and to the British public, with almost painful clearness, 
how her original supremacy as an industrial nation was threatened. The 
■scheme of reconstruction envisages and embraces the whole of the 
Empire. But Great Britain’s efforts must necessarily be directed 
primarily to her own salvation, and the protectorates and dependencies 
are asked to review their activities in scientific research and economic 
exploration, “ and for consideration of all promising schemes, either 
for new work of this description or for adding to tlie efficiency or 
widening the scope of work already in progress.” 

Important as these movements are, how'ever, they only foreshadow 
far greater developments. There is an insistent demand by the great 
thinkers in Great Britain that there shall be a colossal magnification of 
the scientific system of research and OTganizafion. Reports of the 
recent conference of the British Association for the Advancement of 
Science abound with allusions to the necessity of widening the scope of 
and multiplying the facilities for research. The establishment of the 
Department of Scientific and Industrial Research is everywhere warmly 
welcomed, but it is regarded as the first instalment and not as the final 
contribution of the State towards the further advancement of British 
industry. 

; E.N.R. 
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NEW SHEEP DISEASE IN WESTERN AUSTRALIA. 

During the past two years, Professor Dakin, of the University of 
Western Australia^ has Ix^en engaged upon an investigation into a sheep 
disease which made its appearance in Western Australia four or five 
years ago. Although he has arrived at no definite conclusion as to the 
nature of the disease, his inquiries point to the conclusion that it is the 
same as the so-called Braxy-like diseases of New South Wales, Victoria, 
and Tasmania, which has already" caused considerable monetary loss. 
Professor Dakin is now on a visit to Great Britain, and in order to 
enable him to prosecute his investigations still further, the Institute 
of Science and Industry, in co-operation with the Western Australian 
Government, has arranged to contribute to the travelling expenses 
incurred. He proposes to get into touch with the Departments of 
Agriculture of England, Ireland, Scotland, and Norway. Professor 
Dakin’s services, however, will be given gratuitously, and he will make 
a thorough study of the occurrence of Braxy in Europe. 


i 

PEARL-SHELL INDUSTRY, 

Conflicting views are taken of the future of the pearl-shell industry 
of Australia. In the twelve months prior to the outbreak of war, 
Australia’s exports were valued at £350,000, and in 1912 they exceeded 
£500,000. Tlie preservation of the industry, therefore, is a matter of 
some moment. The opinion was recently expressed by a merchant 
interested in the trade that unless certain areas were closed, many of the 
beds would quickly become^ggitorusted, and that already much of the 
shell now being recovered was of inferior quality. The Board of Trade 
recently referred the matter to the Institute for consideration, but whesn 
inquiries were instituted, it was found that no exact information was 
available. Mr. Charles Hedley, of the Australian Museum, expressed 
agreement generally with the principle of closing the beds periodically. 
" Luckily for the continuity of the Australian pearl fishery,” he wrote, 
it haa never paid to lift the last ton of shell. If it became profitable 
to do so the beds would be stripped of their last oyster and the race 
would be exterminated. In practice, a natural closure is automatically 
effected as fishing ceases to be remunerative. It is to be noted thaxt 
under these conditions a remnant of breeding stock is preserved,^ npt 
from any :^gard for future reproduction, but merely by accident and 
inaccessibility. But economic conditions may . change. The pria^ of 
shell may rise, while the methods of collecting may improve and cheapen. 
Then it would pay to strip the beds closer and closer, in other wosrds^ to 
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make a more dangerous approach to extermination. A rough compari- 
son may be drawn between the shelling and the timber industries. At 
the commencement, only the finest trees are cut. But as prices rise 
and facilities for transport improve, the timber-getter, if unchecked, 
would at last take every tree, and, planting nothing, would complete 
the destruction of the forest. In both industries continuity can only 
be assured by control. The iioint to be decided is whether it would not 
be in the interests of the State to close the beds before the poverty line 
is reached on the descent, and to keep them closed after the same line 
is touched on the recovery. The details of how, when, and where action 
is to be taken should be regulated by a fuller knowledge of reproduction 
and life history of the pearl-oyster than is yet available. In the 
future — but not in the life of the present generation — I anticipate that 
various breeds of pearl shell will be regularly cultivated. Then, but 
not till then, periodical arrest of work for the recuperation of exhausted 
beds will be unnecessary.” 


MARINE BIOLOGY IGNORED. 

The lack of knowledge in regard to the pearl-shell industry was also 
commonted upon by Professor Dakin, of whom inquiry was made. So 
far as the Institute of Science and Industry is concerned,” he advised, 
I should not advise it to make any suggestions until expert information 
is at hand. This can only be obtained by a scientific investigation.” 
The fact is that the study of Marine Biology has failed to arouse much 
interest in the Commonwealth. This one instance, however, illustrates 
how closely it is bound up with the practical ai)plication of science to 
fisheries. Professor Dakin has frequently drawn attention to the 
importance of obtaining wider knowledge of the marine fauna of Aus- 
tralia, and in particular has emphasized the necessity of studying the 
pearl-oyster fisheries. In his presidential address to members of the 
Royal Society of Western Australia in 1913, he gave prominence to 
the question in the following statement: — The pearl-oyster fisherie.s 
of Australia are probably the largest and best equii)ped at the present 
time in the world. The value of lioarls and {>earl shell is by no means 
inconsiderable, and the industry is without doubt a great asset to Aus- 
tralia. Now there is a great danger that fishing will be conducted 
without any scientific supervision until perhaps some serious trouble 
arises, such as, for example, has arisen in Ceylon. Then, of course, a 
scientific investigator will be called in. This, however, is more th in 
shutting the stable door after the horse has gone. The first thing that 
a marine biologist would have to do, if called in, would be to make a 
study of the conditions under which pearl oysters had developed; you 
cannot call upon a biologist as you can upon a chemist or an engineer, 
for problems in natural history are often peculiarly local. Besides, 
there are very few marine biologists with any real knowledge of pearl- 
oyster beds. Would it not be well worth the expenditure, therefore, 
w a kind of insurance, to have our pearl-oyster banks studied in detail 
by scientists in conjunction with pearl fishers before there is any 
restriction in supply? We want to know something about the enemies 
of the Oysters on the North-west Coast, the breeding season, the depoii- 
tioii of ^ spat, the cause of pearl formatioUj and the extent to which 
: fishing IS carried out.” ^ 
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LABORATORY TESTING OF CLAYS. 

The investigations into pottery elays in Western Australia carried 
out by the Institute of Science and Industry, in co-operation with the 
State Government, have created considerable interest in that State, and 
have provided some helpful knowledge to those engaged in the pottery 
industry. Mr. E. S. Simpson, D.Sc., of the Geological Survey Branch, 
who is a member of the S}>ecial Committee which is making the inquiries, 
recently delivered an address to members of the ('Chemical Society ot 
Western Australia upon the Laboratory Testing of Clays.” Amongsi 
the various j)roperties which must be investigated in the raw state are 
mechanical composition, mineral composition, ])lasticity, air shrinkage, 
and tenacity Avhen dry, and in the burnt state, colour, fusibility, 
shrinkage, porosity, strength, and hardness. Very rarely is it found 
that a single clay is suitable for any article of ])ottery, but from the 
tests carried out in the laboratory it is ])ossible to advise as to the 
necessary admixture to be made to give the desired colour and body. 
The Western Australian Committee has already made extensive tests of 
local clays, and its final report on the work it has so far completed is 
now in course of pre[)aration. 

NEW TREATMENT OF WHEAT FOR BUNT. 

As tlu‘ n*sult of comprehensive tests made at the Wagga and Covvra 
experimental farms, it is claimed that a more satisfactory method has been 
found of treating seed wheat for bunt than by [)ickling in a bluestone 
solution. Mr. (t. P. DarnelLSmith, D.Sc., and Mr. U. Ross, of the New 
South Wales Department of Agriculture, after several years of laboratory 
tests and field experience, during which several mineral and other dry 
substances were experimented with, have come to the conclusion that 
carbonate of cop]>or gives the l>est results. The method which they 
finally ado{)ted of treating the seed wheat was to dust dry copper 
carbonate through the grain at the rate of 2 ozs. of tlie fungicide to 
1 bushel of wheat. Substantial increases in the yield per aero were 
obtained in com})arison with ])ickled seed, while other advantages which 
the now proc(‘Ss possesses over the established practice are said to be 
that: — (a) no water is required; (h) no injurious effect is caused to 
either th(‘ grain or the young pla nt, as is the case with bluestone 
pickling; (c) seed wheat can wWS^ated weeks before it is sown; (d) no 
damage is done to the grain if it should lie in a dry seed-bed for weeks 
without germinating; (c) a better germination is obtained; and (/) the 
process is quicker and less laborious than wet pickling. 


BROWN COAL 

Professor David, of the Sydney University, who acted as Chief 
Geologist at Sir Douglas Haig^s headquarters, recently visited Brisbane 
nt the invitation of the Royal Geographical Association, and of the 
University of Queensland, and lectured upon his experiences at the 
Front. Referring to the famous brown coal deposits west of Cologne 
he said that in February of this year he completed examinations of the 
chief part of the territory occupied by the British Army on the east 
side of the Rhine, in the neighbourhood of Cologne, Bonn, and Solingen. 
These brown coal deposits occurred in seams from oO feet up to 200 feet 
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in thickness, and were worked by enormous open-cast mines. The 
whole of the power for the working of the coal was supplied by electricity 
generated on the spqt, the brown coal being used as fuel. The coal con- 
tained not less than 60 per cent, of moisture when mined. At one mine 
— Fortuna — 8,000 tons were raised daily. About one-quarter of this 
was powdered and dried, so that the water percentage was reduced from 
60 to 16 per cent., and the powder was then made up in briquettes,” 
under a pressure of 21,000 lbs. to the square inch. Under this great 
pressure the material became hot and plastic, and sufficient pitch was 
sweated out to cement the block together and prevent it from re-absorbing 
moisture. Of the remaining three-quarters one third was generally 
distributed locally in a raw state for household fuel purposes, and the 
remainder was used in generating electric power for transmission to the 
vast munition works at Essen, over 50 miles distant. The development 
of the brown coal industry, he said, was largely on account of the war. 
In addition to Essen, large factories at Dnsseldorf, and in the area 
between Cologne, Bonn, and Dnren, were all driven by the electric power 
genierated at the mines. As much as 120,000 continnous kilowatts were 
generated at a single mine. He had marvelled at the beautiful and 
colossal generating machinery these mines possessed. One motor he 
had seen was probably the largest in the world; it was a direct turbine- 
driven generator, developing 50,000 continuous kilowatts. He had 
also seen several sets which generated 30,000 kilowatts apiece. 

FUTURE SOURCES OF POWER. 

Considerable interest has been aroused by the speculation indulged in 
by Sir Charles Parsons, in his presidential address to the British Asso- 
ciation at its recent conference at Bournemouth, regarding the fulun? 
sources of power. The passage which has evoked most comment in scien- 
tific circles reads, The nations who have exerted the most influence in 
the war have bc^en those who have developed to the greatest extent their 
resources, their manufactures, and their commerce. As in the war so 
in the civilization of mankind. But, viewing the present trend of 
developments in harnessing water power and using up the fuel resources 
of the world for the use and convenience of man, one cannot hut realize 
that, failing new and unexpected discoveries in science, such as the 
harnessing of the latent atomic and molecular energy in matter, as 
foreshadowed by Clerk Maxwell, Kelvin, Rutherford, and o-thers, the 
great position of England cannot be maintained for an indefinite period. 
At some time more or less remote — ^long before the exhaustion of our 
coal — ^the population will gradually migrate to those countries where 
the natural sources of energy are the most abundant.” It is estimated 
that Great Britain possesses only 2^ per cent, of the coal still available 
to the world, and, in addition, that country is extracting and using her 
coal at a much bigger rate than most of the other countries concerned. 

UTILIZATION HEAT. 

In 1%4: Sir Charles Parsons put forward the suggestion that borings 
should be sunk in the- earth to sufficient depth to enable industry to 
minke ni&e of the heat existing below the earth's surfhoe, and the large 
volujufes of high-pressure steam jsenerated thete. He then suggested 
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that a shaft should bo sunk to the depth of 12 miles. The estimated 
cost was set down at £5,000,000, and the time required for the work 
85 years. Since then experiments have shown that the scheme is prac- 
ticable. At Lardarello, in Italy, bore holes have already been made 
which discharge large volumes of high-pressure steam, and this is being 
utilized to generate about 10,000 h.p. by means of turbines. An alterna- 
tive proposal is made that further attention should be given to the 
development of water power, and The Engineer, commenting upon this 
idea, writes : — Living on an island against which the waves of the 
Atlantic and the North Sea for ever beat, and in wdiich the variations 
of the tides are in many places very considerable, we see continually 
around us, nowhere far removed from the centres at which it would be 
used, manifestation of a power that exceeds the widest limits of our future 
needs. Difficult as are the problems connected with the development of 
wave and tidal power, we are convinced that they are not insoluble, and 
that it needs but the concentration of great inventors, coupled with the 
courage of great financiers, to open to this kingdom a source of power 
that will leave the heat engine behind, just as the heat engine itself has 
displaced the lal)Our of animals and the variable force of the wind.’’ 


AGRICULTURAL TRACTORS. 

A wide diversity of o])iuion still exists in Australia in regard to the 
im[)ortance of the tractor for farming operations. Tractors are grad- 
ually growing in favour, but they are used on a very small scale in 
comparison with horse teams. On the other hand, in the United States 
and in (rreat Britain tractors arc being widely adopted. In Great 
Britain trials are frequent and exacting, and according to official reports 
these new impleinonts are as a general rule doing what is expected of 
them. No general purpose tractor, however, has yet beeji invented. 
Nor is it considered likely that such a tractor \vill ever be perfected. 
For road work the machine must be heavy to enable it to get a grip on a 
hard and smooth surface, but weight is a disadvantage on the land, 
where the grip can be obtaine(l_by means of cones or spuds on the wheels. 
During the war, when it was essential that a very large increase should 
be made in the acreage under cultivation, the British Government, 
because of the inability to horses, took steps to purchase every 
tractor of almost any mak^^m was available. Naturally the initial 
difficulties in getting them to w’ork were enormous. Inherent defects in 
many of the machines, the scarcity of trained engineers, and the absence 
of spare ))art8 were only a few of the handicaps. Yet the tractors 
solved the food problem. 

ADVENT OF THE TRACTOR IN GREAT BRITAIN. 

Although the whole project was one huge experiment, and its cost was 
justified only by the seriousness of the food situation, yet it is con- 
sidered likely that the experience gained from this wholesale employment 
of mechanical traction will compensate for the outlay. The Journal 
of the Rdyal Agricultural Society of England, in commenting upon the 
work, atates that the experiment has almost revolutionized our English 
methods of farming, and in no other way could mechanical power have 
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been so thoroughly tested, improved, and generally accepted in so short 
a space of time.’’ It is stated that the trade in agricultural tractors 
is increasing daily, and that there is scarcely a farmer occupying 200 
acres or more of arable land who has not already begun to consider 
whether it would not be to his advantage to become the owner of a 
tractor. It is admitted on all hands, however, that tractors possess 
some defects, and that perfection is far from having been attained. 
One authority estimated that within three years 50,000 tractors would 
have to be supplied in the United Kingdom alone. An interesting 
point is made that owing to the greater amount of work done by tractors 
it was possible to employ a better class of man on farm work, with the 
collateral result that occupation on the land became more attractive. 


LARGE GRANT FOR INDUSTRIAL RESEARCH IN UNITED 
STATES OF AMERICA. 

The Bureau of Standards at Washington has received for the current 
financial year a special grant of £85,000 for standardization work and 
technical investigations in connexion with secondary industries in the 
United States of America. The sum is to be expended as follows: — 
Industrial research, with a view to assisting in the permanent establish- 
ment of American industries developed during the war, £50,000; testing 
Government materials to detennine suitability for the specific uses 
involved, £20,000; industrial safety standards, £5,000; standardization 
of instruments, machinery, and equipment, to enable the Bureau to 
co-operate with engineers, manufacturers, and the Government Depart- 
ments, £10,000. 

The Director of the Bureau states that the need of co-operation with 
industries has gone far beyond his expectations. There never was a 
time in the history of the country when the industries were in such great 
need of this work. They are introducing scientific methods. They arc 
called upon to produce all sorts of equipment and all sorts of material, 
in many of which the fundamental and underlying investigations 
required are the same. The demands by the industries on the Bureau 
have increased tenfold since America came into the war. During war- 
time the industries were compelled to do things in a different way than 
they di^ before. They had to get substitutes for many materials, and 
there has been a tremendous awakening as to the value of scientific 
work. The industries are willing to co-operate, and for every dollar the 
Government puts into the work the industries will put in 1,000. 


GOVERNMENT PAPER PLANT FOR NEW SOUTH WALES. 

The. New South Wales Government intends to undertake almost 
immediately experiments in the manufacture of paper from local 
timbers. A Committee, conaisting of Mr. W. A. Gullick (Government 
Printer), Messrs. R. T. Baker and G. Smith (of the Sydney Technical 
College), and two other Government officers, is now arranging for the 
introduction of a plant into New South Wales. This action has been 
takefi in consequence of the satisfactory reports received from Canada 
of laboratory tests of the suitability of selected Australian timbers. 
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DESTRUCTIVE CITRUS DISEASE. 

Considerable damage is being caused in one or two citrus-growing 
districts in New South Wales by the prevalence of Black Spot, which 
attacks mandarines. Jt i.s attributed to the fungus (] oil etot rich uw 
glrrosporiodea, and is not to be confused with Phoma cliricarpa, which 
gives rise to the Black Spot of the orange. Some inquiry into the 
subject has already been made by the Biological Brandi of the New 
South Wales Department of Agriculture, and although a treatment has 
been prescribeHl, it has been found in practice that it is too severe, and 
markedly affects the vitality of the trees. Additional experiments, there- 
fore, are to be carried out by the I>epartment, and the results of the 
further investigations will be watched with a good deal of interest. 
Fruit-growing is becoming of so much greater importance in Australia 
than it was a few years ago, that exhaustive inquiries into some of the 
principal diseases whicli affect not only citrus Init otlun* fruits should 
he undertaken. 

TESTS OF PINE TIMBERS. 

Tests of pine timbers, carried out by Professor li. W. (diapnian, 
of the Adelaide Fniversity, point to the superiority of the (Jantiry 
Island Pine (Pinv.^ canariemifi) over both th(‘ Remarkable IMne 
{Pinufi Itisignis) and the Maritime Pine (f^inus inariiima). Several 
hundred tests of the timbers were jnade, and the outstanding feature of 
them all was the great strength of the Canary Island pine as eoinpared 
with others. Taking tin* average weight of all the b<*am tests, a beam 
of this tiiulier 12 inches by 12 inches and 12 feet long will carry a central 
load of about 42 tons before it breaks. An Insignis beam of the same 
size will carry 24 ton.s, and a Maritime 19 tons. Oregon beams of the 
same size will carry 26 tons. Similarly, a short column of Canary 
Island pine 12 inches by 12 inches will carry a load of 538 tons before 
it actually breaks. Insiguis will carry 297 tons, and Maritime 336. 
Canary Island pine flourishes in 18 to 20 inches rainfall areas, and better 
still in heavier soils in the 20 to 25 inch rainfall areas. It is a tree 
that is particularly free from disease, and yields an extraordinary amount 
of resin and turpentine. It is about 15 per cent, slower in growth than 
the Insignis, but when drought is killing the latter it is flourishing. 
Moreover, it is not readily desilMpid by fire, as it will s])rout again. 

STANDARDIZATION IN GREAT BRITAIN. 

Before the war the United States was far ahead of Great Britain in 
standardization and specialized machinery. The American cdock and 
the Ford car are two well-known examples. Professor J. E. Petavel, in 
an address to the engineering section of the British Association, pointed 
out that during the war Great Britain adopted and developed similar 
methods. As a result, although the result of all materials increased 
considerably, although the wages more than doubled, and although the 
profits made were more than adequate, the cost was in many cases 
reduced. Thus the 18-p'ounder shell fell from 22s, to 12s., and the 
Lewis gun from £165 to £62. Professor Petavel stated that the im- 
portance of standardization had now been fully realized by the manu- 
facturers of Great Britain, and as a result a general reduction in cost 
was expected. 
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RESEARCH ON TIN AND TUNGSTEN. 

An important report has been published by the British Department 
of Scientific and Industrial Research on the work of the Tin and 
Tungsten Research Committee. A research on slime treatment on 
Cornish frames by Professor S. J. Truscott and others has, it is con- 
sidered, settled a number of the conditions governing frame workings 
and the result of the tests is to suggest the advantage of modification 
of two fundamental factors in policy, in the shape of rapid enrichment 
of slime, instead of the present practice of gradual enrichment, and 
extended fine grinding. In this way, Professor Truscott believes that 
an increase of 11 per cent, of the present recovery of tin would be gained. 

The treatment of complex low-grade refractory materials, such' as 
tinny iron ’’ or black iron,” by fusion with nitre cake has been inves- 
tigated by Mr. H. E. Beringer, Captain A. M. Drummond, and Mr. E. 
H. Michell. They found in the laboratory that by fusion at a red heat 
and treatment of the melt with water, the iron and tungsten passed in 
great part into solution, while the cassiterite remained in the residue in 
a suitable condition for recovery on the dressing floors. Promising 
results were obtained in an exi^erimental furnace with a flat cast-iron 
bed at the King Edward Mines, and the management of the South Crofty 
Mine decided to utilize the process in a larger furnace of different 
design. There seems reason to expect that the remaining difficulties will 
be overcome, and that the nitre cake process will become available for 
treating refractory complex low-grade concentrates which at present 
realize little or nothing, involving a loss of many thousand j)ounds 
annually in the country. 

The same investigators have been endeavouring to find a chemical 
method of removing and recovering the tungsten from concentrates as 
they leave the calciiier, and from certain ores containing wx)lfram. They 
have had most success with a modification of the Oxland process, but it 
does not at present appear that the method can be used industrially. 
Dr. O. J. Stannard has succeeded by a new process in sej)arating tungstic 
acid in a remarkably pure form from concentrates and wolfram ores. 
In experiments by Mr. H. W. Hutchin, assisted by Mr. L. J. Meade, 
On the recovery of tungsten from concentrates by digestion with caustic 
soda, dilute solutions were found to be ineffective. Strong solutions 
acting on uncalcined material effected what was apparently complete 
extraction of tungstic oxide, but the extraction from calcined material 
was incomplete, and economic suce^ess appears unlikely. 


AUSTRALIAN SANDALWOOD OIL. 


It has been found that there is a marked chemical difference between 
the oil derived from Western Australian sandalwood and that obtained 
from Indian sandalwood. The most important result of recent re- 
search was to show that the oil from the West Australian tree did not,, 
contain santalol, but a nearly related chemical compound. Medical 
practitioners who have used the Australian oil consider that it is quite 
^ual to the true sandalwood oil for medidnal purposes without possess- 
ing the deleterious effects of the latter. The subject has been referred 
to the Institute by the Western Australian Ooihmittee with a view to 
having complete tests made in respect to the Chemical and therapetitichl 
properties of the oil, so that aetioA might be taken to have U^ie AiBtra;* 
likn p:roduct inserted in the British Ehamuoop » - : 
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THE EMPIRE*S FLAX INDUSTRY. 

An interim report by the Empire Flax-growing Committee on the 
general situation of the flax industry, and the immediate prospects of 
supply, strongly emphasizes the importance of the industry to Great 
Britain and the necessity for sustained effort to foster the revival 
of flax-growing in Great Britain and extend its cultivation within the 
Empire. The efforts made under stress of war conditions were directed 
mainly at determining whether under modern conditions, including the 
use of machinery and the central retting process, it was possible to re- 
establish the industry on a sound economic basis. The Committee 
recommends that research should be undertaken into the possibility of 
further mechanical improvements in the means of cultivating and 
handling flax. The programme suggested for Ireland includes, inter 
alia^ permanent provision for the training of instructors and scutchers, 
and loans for the erection and repair of scutch-mills. In British East 
Africa the results already achieved warrant the hope that that success 
in this ai’cna is likely to be permanent. 

LINEN INDUSTRY RESEARCH ASSOCIATION. 

A Linen Industry Research Association, organized by the Depart- 
ment of Scientific and Industrial Research, has already Ikhui formed, 
with Dr. F]yre as Director of Research, and Belfast as headquarters. 
All departments of the linen industry are represented on the Board of 
Directors. At the inaugural meeting the range of investigations was 
only hinted at, but the improvement of seed by selection was regarded 
as of initial importance. At present the position of fibre flax seed is 
one of the greatest confusion. Long habit and short, coarse and fine, 
early maturing and late, are hopelessly mixed together. One authority 
stated his belief that it should be quite possible to have one variety of 
flax j)roduci ng fine weft, another medium warp, another heavy warp, and 
so on. The utilization of waste products was another problem. Dr. 
Eyre pointed out that there was clear evidence that inequalities in the 
raw material for spinning was responsible for much of the trouble 
experienced in the after-processes. The work would be mainly on the 
agricultural side, but would reflect through nearly all subsequent stages 
of the industry, particularly the spinning end. Apart from work of 
that kind, certain problems associated with bleaching must be ap- 
proached, and a careful study must be made of the problems associated 
with the artificial drying of yarns. Mr. R. Garrett Campbell, Chair- 
man of the Irish Committee of the Flax Control Board, warned members 
of the Association against expecting substantial results for many a 
day, and reminded them that they were only commencing to work 
towards results which eventually would undoubtedly appear in their 
balance-sheets. 


GEOGRAPHY A PRACTICAL STUDY. 

A plea for the teaching of geography on a higher plane in Australia 
was made by Professor David, of the University of Sydney, during a 
recent visit to Brisbane. He described how in the United States 
settlement had been increased greatly under the most favorable circum- 
stances by studying propaganda work through all the Government 
Departments, the schools, technical colleges, and universities. What 
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wonderful things could be done in the way of adapting our population 
to their environment if we had better and more reliable information 
about the climatic zones of our country, about what kind of animal and 
useful plant-life could be introduced, and how we could combat noxious 
plants and weeds. He also spoke of the difficulty of making people in 
Australia understand what wonderful work had been done in the United 
States in the way of preserving fodder in ensilage. The practice is 
now a marvellous success from the Atlantic to the Pacific, Professor 
David expressed the hope that the University of Queensland would keep 
the teaching of both geography and geology in close touch with the 
survey work of the Lands Department, with forestry w^ork, and with 
farm experimental work. For defence wmrk the thorough study of 
physi(*al geography was of the greatest national value. 

BLOW-FLY EXPERIMENTS. 

Exi)eriment8 being carried out by the New South Wales (Tovernment 
in co-operation with the Institute of Science and Industry into the 
blow-fly pest in the pastoral areas have progressed sufficiently fur to 
indicate valuable lines of investigation. Writing to the Institute 
recently, Professor J. Douglas Stewart mentioned that lie had just 
visited the new experimental station at Warrah, near Qnirincli, which 
had been established to test in a practical manner the results obtained 
by Mr. W. W. Froggatt at Moree. These preliminary inquiries w^ent 
to show that the blow-fly could be suppresstKl by destruction of its breed- 
ing places and the trapping of adults. At Warrah, therefore, a rect- 
angular area has been selected, approximately 5 .miles by 8 miles, and 
comprising about 10,500 acres of alluvial plain and timbered ridge 
country. A creek runs through the property. Throughout the area 
about 100 traps have been set out about half-a-mile a])art, each being* 
numbered. The traps are to be inspected once a we<:;k, and the (*atch 
recorded. Meteorological records will be kept, as well as, for tlie pur- 
pose of comparison, records of the prevalence of the blow-fly in adjoining 
areas. Owing to the prevailing drought the experimental area is now 
but lightly stocked with sheep, and consequently the destruction of 
existing offal, carcasses, &c., should he effectively carried out by the 
assistant in charge, while the spraying with arsenical solution of recent 
carcasses will, in the opinion of Mr. Froggatt, cause them to become 
auxiliary fly-traps, and also prevent flies breeding in them. Should 
this test prove successful and the cost not prohibitive it will be possible 
for the stock-owners, by adopting similar methods, to avoid the hand- 
ling, crutching, and treatment of sheep during the fly seasons, and thus 
effect a considerable saving in time, labour, and expense. 

BREEDING CHALCID WASPS. 

Such scientific research as was carried out at Moree did not indicate 
the possibility of any easy way being discovered to effectively deal with 
the blow-fly pest, such as dissemination by disease artificially distri- 
buted. The chalcid wasp, however, was bred in large numbers there, 
and has been widely distributed. The accruing benefits as an auxiliary 
means of suppression are favorably reported on from many eenti^s. 
The breeding of the wasp has now been transferred to the State Experi- 
mental Farm at Glenfield, near Sydney. Unfortunately, owing to the 
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shortage of funds no scientific investigation is now in progress. Com- 
menting upon this fact, Professor Stewart states, “ The establishment 
of the permanent Institute with its full Scientific Staff would no doubt 
have solved this and other difficulties.” It is generally recognised that 
sick and weak sheep are prone to suffer severely from blow-fly attack, 
and some members of the Special Inquiry Ooinmitteo are desirous of 
having scientific inquiry made as to the })ossibility of fortifying such 
sheep by tlie administration of medicinal licks. Jt is known that the 
general health of sheep can often be improved by the allowance of salt 
combined with certain medicaments, but no precise knowledge is avail- 
able as to the best combination for the different districts of the State. 
As the funds made available by the Institute are almost exhausted, the 
question of further subsidizing the State expenditure will shortly be 
considered by the Executive Committee. Elsewhere in this issue is 
published the report of the investigations of the (Queensland Blow-fly 
Committee, and important recommendations are made for the treatment 
of shwp in mitigation of the ])est. 

RAILWAY TRANSPORT VERSUS MOTOR LORRIES. 

In rhe July issue of the Engineeriwj News Record a special report is 
given on the relations of the railway and the road as a means for 
economic transportation. The report shows that this question is not 
capable of a single answer. The problem must be studied and solved 
by engineers for each individual locality. At the same time it is pointed 
out tljat ther(‘ is a widespread belief in the TI.S. .Vmerica that the good 
road and the motor lorry are destined to supersede the light traffic rail- 
way. Tlie motor lorry for freight tran8])ortation is now carrying on a 
lively competition with the railway in handling freight on many roads. 
While the building of braucli-line railways is at a standstill, the con- 
struction of good roads is proceeding on an enormous vscale. Loans of 
£10,000,000 and £12,000,000 for good roads have been anproved in 
Illinois and Pennsylvania respectively, and other States ar(‘ following 
into line. ft is agreed tluit roads must now be built lH*avy enough and 
costly enough to withstand motor lorry traffic. 


SYNTHETIC NITROGEN COMPOUNDS IN GERMANY. 

Lieutenant K. E. McConnell has recently inspected the Haber plant 
at the Oppau works of the Badische Soda u. Anilin Fabrik, near Lud- 
wigsliafen, on the Rhine. As the Germans raised strong objections to 
detailed exanilnation, he was only able to spend three days at the factory, 
and was not permitted to view the plant in actual operation. During 
the year ended 1st November, 1918, this plant produced 90,000 long tons 
of fixed nitrogen, i,e,, its capacity was equal to one-fifth of the total 
3,000,000 tons of nitrate supplied by Chile to the entire world during 
the same period, and ten times that of the Haber plant installed by the 
IT.S* Government at Sheffield, Alabama. If to this output be added 
the reported production of 125,000 tons at a factory near Halle, the 
combined output would bo equal to one-half that of the total supply 
from Chile. It has been officially stated in the .Reichstag that 400,000 
tons of combined nitrogen was produced in Germany in 1916, How- 
ever this may be, it seems certain that Germany is capable of exporting 
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nitrogenous compounds in amounts approximately equal to her pre-war 
consumption of 750,000 tons of Chilean nitrate. The producing capacity 
of the Oppau works at the present time is estimated to be; — 


Oppau riant. 

Tons 

l>e]‘ annum. 

Tons combined 
Nitrogen per annum. 

Ammonium nitrate 

10,000 

3,450 

Sodium nitrate 

130,000 

21,410 

Nitric acid (100 per cent.) . . 

40,000 

8,890 

Ammonia (liquid) 

40,000 

32,900 

Total 


66,700 


The cost of the plant is stated to have been between £5,000,000 and 
£10,000,000; tO-day a similar plant would cost at least £13,000,000. 
The personnel of the factory comprises 1,500 labourers, 3,000 mechanics, 
350 clerks, and 300 chemists. The daily consumption of fuel is 1,750 
tons of lignite, and 500 tons of coke, and the total cost per diem is 
about £11,000, including allowances for depreciation, &c. — (*/. Ind, 
Eng. Chem., Sept., 1919.) 

A SHIPMENT OF POTASH. 

In the October number of Science and Industry Dr. ITeber Green, 
in an article on the available sources of potash, referred to the rich 
deposits of Strassfurt salts in Gennany, and quoted a newspaper state- 
ment to the effect that a shipload from that centre has already arrived 
in Australia. Messrs. Dalgety and Company, the agents, have ex- 
plained that the shipment referred to is not German potash, but comes 
from Alsace, which territory, of course, has now reverted to France. 
As part payment of her war indemnity, Germany is being allowed to 
export potash from Strassfurt to Great Britain. 

KIMBERLEY DISEASE IN HORSES. 

The West Australian Committee of the Institute of Science and 
Industry is interesting itself in the Kimberley disease of horses. From 
reports received from the Western Australian Department of Agricul- 
ture, the Aborigines Department, and the Commissioner of Police, it 
appears that in the West Kimberley region about 30 per cent, of the 
total number of horses die from the disease every year, whilst in the 
East Kimberley region the mortality percentage from the same cause 
is about five or six. 

INDUSTRIAL ALCOHOL. 

In the September issue of the Journal of the Society of Chemical 
Industry attention is directed to the fact that in the IT.S. America 
breweries are gradually finding new uses, the latest to report having 
become a modern macaroni factory. Meanwhile a fight is being waged, 
to secure relaxation of the regulations so as to permit of the use of tax- 
free alcohol in the industries. Alcohol is quite important, if indeed not 
es^ntial, in the production or refining of some 150 materials in indus- 
trial chemistry and pharmacy, to say nothing of its use in producing 
light, heat, and power* Several recent experiments with alcohol as a 
motor fuel, even in aeroplanes, haVq, yielded results encouraging to thos^ 
intereslod in its^ u^ ^ ^ ^ ^ ^ 
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The Harvest of the Tropic Seas. 

By CHARLES HEDLEY. 

Where soil is good and rainfall ample, the product of the earth 
depends on temperature, becoming richer as the climate grows warmer. 
Naught but moss and lichen is afforded to the hardy reindeer by the 
desolate hills of the Arctic, while the fields of the tropics produce spice 
and sugar, oil, breadfruit, and bananas. The maximum of human food 
per acre is obtained in the equatorial zone. 

But this rule docs not api)ly to the sea. The most fish, the best fish, 
the largest fish occur in the cold latitudes of Norway, Scotland, Iceland, 
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and Labrador. The herring and the cod supply more human food per 
sea mile than any other fish. On the reverse side of the globe, it is 
recognised that fish are more abundant and of better quality in New 
Zealand or Tasmania than in Australia. 

The reason of this has not been fully explained ; probably it is due 
to the relative abundance in wanner waters of bacteria which consume 
nitrogen. The activity of these unfriendly bacteria would starve the 
plant life of the sea, and by so much the plant diet of fishes would be 
reduced. 

But though as a source of food for fishes the tropical seas are 
inferior to cooler waters, they provide humanity with many desirable 
gifta. The warm, shallow, island-studded seas that fringe the shores of 
0 . 18802,-^8 465 




SCIENOt: AND INDUSTRY. 


tropical Australia may in the future support a large resident population 
of fisher folk. At present its resources are exploited by an alien, 
coloured, and nomadic host. 

Pearling, or shelling as it is locally called, is the most important 
of the marine tropical industries. The ]>earling grounds extend for 
more than 2,000 miles along the northern coast of Australia. Here, 
in 1913, were employed 4,000 men, the product of whose labour was 
valued at £444,000. As a business, pearling began in Western Aus- 
tralia in 18*61, but the beds of Queensland were not worked till a few 
years afterwards, Not until 1881 had the fishery grown . sufficiently 
important to attract the attention of the Government. In that year 
various regulations, such as licences for boats and divers, were instituted. 
About ten years afterwards the law forbade the taking of immature 
oysters, placing on “chicken shell a limit of a diameter of 6 inches. 
From time to time all the beds have been exhausted by over-fishing, 
but they have recuperated after a few years^ rest. 



coixecunc on rest* 


Three kinds of pearl shell are fished in Australian waters — the 
Golden-lip or Silver-lip, the Black-lip, and the Shark-Bay shell. Of 
these the Golden-lip {Pinctada maxima) is the largest, the most lus- 
trous, and therefore the most valuable in the world. It occurs north of 
Townsville, on the Queensland coast, round to Exmouth Gulf on tlie 
west. In the early days of the industry, when oysters might grow to 
their YttU natural size, the shell often attained a weight of 6 or 7 lbs. 
a pair; now 2 lbs, are considered a fair marketable shell. Having 
such brilliant nacre, this secies forms beautifid pearls. But as a 
peayl m the consequence of disease, it more frequently^ occurs i!n stunted 
and misshaj^en shells. The staple of the industry is the mother-of-pearl. 
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the oyster shell itself. This is exported for inainifacturing into knife 
handles, buttons, and articles of jewellery. So difficult is it to control 
the gathering of the pearls that they are regarded merely as an incident 
in the business, and are sometimes granted as a ])erquisite to the men. 
The shell, as soon as it is taken, is opened on the deck with a knife, 
and any pearls that it may contain are scratched out with the fingers 
from the flesh in whicli they are embedded. 

Originally the shells were picked u]) from the surface of the coral 
reef by wading at low tide. When this situation was exhausted, natives 
were engaged to dive for the shell iji shallow water. By degrees shell 
was followed down to water too deep for a swimmer to 02 >erate, and 
diving dresses were then introduced. The usual de])th from whicli shell 
is procurable is 7 or 8 fathoms. Exceptional depths up to 20 fatlioms 
may be reached, but work at such levels is difficult and dangerous. So 
lieavy a mortality was caused by shelling in deep water that it was 
disallowed by regulation. 



DISPLAYING TROCHUS. 


Proposals were made to cultivate the j)earl shell, but the experi- 
ments attempted have not yet been a commercial success. 

The head-quarters of the Queensland pearling fleet is Thursday 
Island, whence the vessels radiate to Torres Strait, New Guinea, and 
the Great Barrier Reef. The corresponding capital on the west coast 
is Broome. 

The Black-lip shell (Pinctada nmrgaritifera) has a much wider 
range, both within and beyond Australia, than the previous species. But 
it is inferior both in size and in the quality of nacre and pearls. 

The Shark-Bay shell (Pinctada carcharina) is quite different in 
habits and appearance to either of the others. The shell, scarcely 3 
inches in diameter, is thin and poor, and can only be used for inferior 
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goods. It grows in thick clusters, and is gathered with rakes and 
dredges. The animal is torn from the shell and thrown in masses into 
barrels to rot. After putrefaction has softened the decayed mass, the 
pearls it contained are sieved out. 

Less profitable than pearling, but requiring less skill and capital, 
is the beche-de-nier industry. In 1913, the Australian crop was worth 
£30,000. The trepang, or beche-de-mer, is a soft slug, which as an 
article of food would generally be considered to be of repulsive appear- 
ance. The shape is that of an enormous cucumber. It can contract 
and expand, is covered with rough-looking, but soft, warts, and is 
mottled with various colours — red, brown, orange, or purple. The 
head end puts out a whorl of tufted feelers, which procure food by 
sweeping together sand and microscopic organisms, and thrusting the 
mass into its mouth. Some kinds have the unpleasant habit of voiding 
their viscera when handled, thus earning the name of cotton-spinners/^ 



CORAL REEF AT LOW HOE. 


About twenty different sorts have been observed in Queensland, but 
of these only those which have a firm flesh are esteemed of commercial 
value. The choicest varieties are known in the trade as the Black-fish, 
Teat-fish, Surf Eed-fish, and Red Ptickly-fish. 

It is curious that young specimens are never seen ; the beche-de-mer 
appear to spend their earlier life in deep water, and to ascend to the 
level of low tide only when full grown. 

The fishing is often conducted by a fleet, of which the smaller vessels 
forage for supplies and a larger one deals with the harvest. Ooloured 
labour is usually employed in collecting. The natives gather the flsh 
by hand, wading over the reefs at low water or diving in the deeper 
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water. The first process in manufacture is to boil the fish in large 
iron kettles for twenty minutes. Each is cut lengthwise, the inside 
emptied out, and the husk placed in the sun to dry. Afterwards the 
flesh is smoked for twenty-four hours. When hard and dry it is ready 
to bo exported to Hong Kong. As any moisture would now ruin it, 
much care is exercised to keep it free from damp. 

A taste for this dainty is being acquired in Australia, and in the 
hotels of North Queensland beehe-de-mer soup is a frequent and much- 
appreciated dish. 

So far, little attention has been given by business men to Australian 
sponges. The sponges hitherto obtained in Queensland have been 
hard and low-grade, though useful. It is likely that exploration 
would discover valuable and high-class sponges in our waters. Good 
sponges would be likely to occur, not at the surface, but at some depth, 
thriving in clear and warm water. 

The sponge of commerce is a skeleton, from which the flesh has been 
stripped. When alive — for a sponge is an animal — it rather resembles 
a piece of cow’s liver. Usually it encrusts a piece of rock or shell, ajid 
derives its nourishment from water that ])ercolates through its sub- 
stance. 

The off-shore waters of tropical Australia teem with several kinds 
of turtle, tlie best-known of which are the Green and the ITawks-bill 
turtle. It is the Green turtle that provides the turtle soup of alder- 
manic banquets. It subsists oji seaweed, and reaches a yard in length 
and 1 cwt. in bulk. The so-called “ tortoise-shell ” of commerce is 
derived from the large, over]a})ping scales of the carapace of the Hawks- 
bill, which is smaller than the Grecm turtle, and of carnivorous habits. 
In the spring female turtles land on the beaches of unfrequented islands 
to lay their eggs in the sand. VThile thus engaged it is easy to catch 
and sluught(‘r them. At present, difiiculty of access to these remote 
and waterless islands invests the breeding places of tui'tles with a natu- 
ral protection; hut when population increases and moat becomes more 
valuable, it is likely that these nurseries will be so methodically raided 
that the breed will he exterminated. 
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Macrozamia Spiralis as a Source of 
Industrial Alcohol. 

By GEORGE BARKER, B.Sc. (Syd.), D.Sc. (Lomloii).’^ 

I. — Gknkkal. 

Macrozamia or tlw? Zaiiiia palm (known in New South Wales also 
as burrawang or native pine-apple) is a gymnosperm belonging to the 
Cycad family. There are two main species common in Australia. 
These arc Macrozamia spiralis, of New South Wales and Queensland, 
and 1/. fraseri, of South-west Australia. In New South Wales, the 
jialm grows usually^ to a height of 2 or 3 feet, with a stem 1 or 2 feet 
in diameter. The Western Australian species is decidedly stouter than 
the eastern, and in exceptional case,9 attains a height of 10 or 12 feet. 
The plant chiefly occurs in poor land of little value for agricultural 
purpos^^s, but is equally at home in damp low-lying soils and on stony 
hillsides. In. such localities in the coastal regions of both New South 
Wah^s and Western Australia the plant often forms a dominant element 
of the vegetation. Many thousands of acres are covered b,y it, for 
example, in the vicinity of Nellig(.ni, near Bateman Bay, and in the 
Kincumba district, near Gosford. In Westerji Australia it is very 
plentiful along the south-western railway line, almost all the way from 
Perth to Bu.sseltoii, a distance of about 130 miles, whilst it also occurs 
in great abundance on tin* Avestern slopes of the Darling Range. 

In connexion with the work of the Special 'Committee appointed 
by the Institute of Science and Industry to investigate the question of 
the manufacture and use of j)Ower-alcohol, it was considered desirable* 
to inquire into the possibility of utilizing macrozamia as a raw material 
for. the manufacture of alcohol. The investigation to which thi^ report 
relates was accordingly undertaken primarily for the purpose of deter- 
mining the amount of alcohol yielded by Macrozamia spiralis collected 
in different districts of New South Wales at different stages of growth, 
and at varying periods of the year. It w^as also desired to obtain infor- 
ination regarding the amount of starch present in the plant. It was 
decided to examine the outer, as well as the inner, core of the bulbs, 
as, up to the present, only the inner core has ever been treated. This 
entail^ twice as much w-ork, but the results obtained more than justified 
the expenditure of the extra labour. By arrangement with the Forestry 
Commissioners of New South Wales, samples of macrozamia were 
collected from different localities in the State, and at different times of 
the year. These were sent to the Sydney University, where the investi- 
gations were carried out on behalf of tie Institute of Science and 

^ Oeimrtmfnt o| Omaiilo ana Aprili^ CSiemlBtry, Ualvetsity of Sydney. Memlt>er of Special 
Comsalttce of IiwHtiito of Science and indnat^ojj^ Ponrer-Aloobol. 
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Industry. • The bulbs always arrived in excellent condition, and grate- 
ful acknowledgment is ]iiade to the Forestry Commissioners for their 
Valuable assistance in providing the raw material."' 

On arrival of a batch of bulbs at the University, the leaves w’ere 
stripped, each bulb being weighed, the outer core removed and weighed, 
and the weight of inner core obtained by ditference. The outer and 
inner portions were separately ground, first through a coarse sl(^ve and 
afterwards through a fine sieve. The material was then sampled, and 
several pounds weight were thoroughly air-dried and kept for the 
chemical investigation. The loss of moisture on air-drying was deter- 
mined on a kilogram portion. The material when air-dried could be 
kept, without fear of decomposition, until an opportunity for the 
chemical investigation presented itself. The grinding of a wet fibrous 
material such as macrozamia is a difficult matter, but it was carried 
out wdth satisfaction in the 5 horse-power Van Gelder grinder machine 
which had been installed for the purpose. 

Four different parcels of bulbs were received from the Forestry 
Commissioners — two from Batemaids Bay (South Coast) and one 
from Wyong, a district about 50 miles north of Sydney, and one from 
Murwillumbah, Tweed River. The six bulbs from Wyoiig were small, 
and had evidently been dug out of sandy soil; on account of their small 
size thes<} bulbs received were taken for investigation in three lots of 
two bulbs eaeh. The bulbs from Murwillumbah were more cylindrical 
in shape, and grew chiefly above ground. The bulbs from IBaternan^s 
Bay were similar to those from Wyong in shape, hut were larger and 
grew chiefly above ground. They were, however, considerably older 
than those from Wyong. All the specimens were identified by Mr. J. 
II. Maiden, F.R.S., Director of the Botanic Gardens, Sydney, as 
Macrozamia spiralis. The approximate age of the bulbs was computed 
by counting the annual growths. 

The largest of the bulbs weighed .‘188 lbs., and its age was computed to 
be 120 years; the smallest weighed only 18 lbs., its age bcung 65 years. 
The average yearly increase in weight during the total period of growth, 
for the inner core, ranged from 0.1 to 1.6 lbs., and for the outer core, 
from 0.1 to 4.3 lbs. 


II. — Methods of Investigation. 

In order to obtain alcohol from macrozamia, the contained starch 
must first be converted to sugar and then fermented. In a preliminary 
investigation, inversion of the starch was effected by both diastase and 
by acid hydrolysis, and the yields of alcohol compared. The results 
were very similar, those from the acid hydrolysis being generally slightly 
greater. For the main investigation, acid hydrolysis was chosen, chiefly 
because better control is obtained. The chemical analysis was carried 
out by Miss Hindmarsh, B.Sc., Demonstrator in Physiology, Sydney 
University, and. Mr. A. Kellick, Demonstrator in Chemistry, Sydney 
University. 


• The Poreetry (^ommttnlon, N.8.W., advises that the cost of obtaininit and delivering on wharf 
at Bateman’s Bay of the cores only (outer covering removed) would be about 208. per ton. — 
Kb. 8. and 1. 
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The percentage of alcohol in solution, the quantities of alcohol 
obtained from the whole bulb, and from the inner and outer parts of 
the core, respectively, are shown in the following table : — 

TABLE I.—MACROZAMIA INVESTIGATIONS. 


Yields of Alcohol from Bulbs. 


District.. 


Befcrciice 

Number. 

Per Cent. Alcohol 
in Solution. 

- 

Gallons Alcohol 
from each Portion 
of Bulb. 

Gallons 
Alcohol from- 
Whole Bulb. 

Inner. 

Outer. 

Inner. 

Outer, 

Bateman's* Bay 


1 

0-80 

1-34 

0-131 

0*772 

0-903 

»♦ »» • • 


2 

1*55 

1-79 

0 132 

0-549 

0-681 

99 99 • • 


3 

1*30 

1-01 

0-222 

0-439 

0-715 

99 99 


4 

1-30 

M7 

0-471 

0-775 

1-246 



5 

2-00 

1*06 

0-457 

0-720 

1-177 

»*' 99 • • 


6 

2-09 

0*56 

1 -010 

0-273 

1-283 

»f 99 


7 

216 

0-79 

1-7S1 

0-631 

2-412 

Wyong , ^ 


1 

0-34 

0*94 

0-009 

0-134 

0-143 

>♦ 


2 

1-16 

1*34 

0*156 

0*605 

0-761 

99 • • 


3 

1*05 

0-73 

0-041 

0-131 

0-172 

Murwillumbah 


1 

013 

0*10 

0-003 

1 

0-003 

0-006 

99 • • 


2 

0-47 

0-20 

0-022 

0*005 

0-027 

99 * • 


3 

0*92 

0-04 

0*098 

0*002 

i 

1 O*100 

i 


The gallons of alcohol yielded per ton (2,240 lbs.) by the inner and 
outer portion of each undried bulb, and also the gallons per ton yielded 
by each complete undried bulb, wore thus obtained, and are given in 
Table II. 


TABLE II.— MACEOZAMIA INVESTIGATIONS. 


Yields of Alcohol expressed in Gallons per Toil. 


Dl.^trlct. 

Reference 

Numlxtr. 

Gallons 
Pure Alcohol 
pttr Ton 
Inner Gore, 

Gallons 
Pun* Alcohol 
per Ton 
Outer ('ore. 

Gallons* 

Pure Alcohol 
per Ton 
Whole Bulb. 

Bateman’s Bay 



1 

[■H 

14-50 

13-13 


99 



2 


21-77 

21-04 

99 

99 



3 


9-87 

10*54 

99 

99 



4 

14-08 

11*65 

12-46 


99 



5 

19-70 

10*68 

12-00 

99 

99 



6 

19-32 

4-86 

11-83 

99 

99 



7 

20-36 

7-64 

1 

13-02 

Wyong 

, , 



1 

2-50 

7-68 

6-80 

99 

. . 



2 

10-62 

14-42 

13-43 

99 j 

-- 



3 

7-10 

6-63 

, 5-03 

Murwillumbah 



1 

1-41 

0-60 

0-70 

»» 




2 

4*12 

1-42 

3-06 





3 

7-66 

0-20 

4-07 
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The residual moisture in the air-dried samples (obtained by heating 
weighed quantities in a steam oven) was found to vary very little, 
and the average figure for six different samples was found to be 11.3 
per cent. 


III. — Conclusions. 

The first deduction from the figures for the yield of alcohol is that, 
as a source of industrial alcohol, the bulbs from the Murwillumbah 
district were useless, while those from Wyong gave considerably less 
alcohol than those from Bateman’s Bay. Tlio interest in this result lies 
in the fact that the principal supplies of macrozarnia in Now South 
Wales are foujid in the South Coast districts. 

The next ])oint of importance brought out by the investigation is 
that, contrary to expectation, the outer cores of the bulb yield consider- 
able quantities of alcohol, and in several instances, as shown in Table 
II., larger yields of alcohol per ton wore obtained from the outer core 
than from the inner core of the same bulb. 

The Bateman’s Bay bulbs were the only ones of whicli samples were 
obtained at different periods of the year, and closer study of the rc^sults 
from these bulbs indicates fairly definitely that a transference of starchy 
material from the outer to the inner core takes place at certain seasons, 
and that consequently at these periods the inner core i.s ricln^r and the 
outer core poorer in starcdi than at other s<uisons. If the figures for 
the first five bulbs collected in October, 3018, are taken, it is found 
that 218 lbs. of inner core give 3.414 gallons alcohol, while 587.5 lbs. of 
outer core gave 3.309 gallons, corresponding to yields ])er ton of 14.52 
gallons from the inner core and 12.63 from the outer core. For the 
whole bulhs, 805.5 lbs. gave 4.723 gallons, or 13.13 gallons to the ton. 
The ratio of Aveiglit of outer core to inner at this period of the year 
was 2.7 : 1. 

For the two bulbs collected in January, 1919, the figures were: — 
313 lbs. inner core gave 2.791 gallons; 318 lbs. outer core, 0.9047 gallons; 
corresponding to yields of 19.97 gallons and 6.37 gallons per ton for 
the inner and outer core.s, and 13.12 gallons for the whole bulb. The 
weights of outer and inner core were in the ratio of nearly 1 : 1. The 
leaf bases of the specimens collected in October were very rich in starch, 
and the analysis indicates that in the period between October and 
January a large portion of the starch from the outer core was trans- 
ferred to the inner. The outer core decreased iu weight relatively to 
the inner, while the percentage of starch iu the weight of the whole bulb 
remained very constant. Further investigation on samples of bulbs 
collected throughout the year is necessary to confirm the^e results, and 
to determine at what period in the year the starch-content of the inner 
core reaches its maximum. 

In regard to the starch-content of the plant, Table III. gives the 
percentages of starch obtained by calculation from the yield of alcohol 
on fermentation. It was hoped to detennine the starch by other 
methods, but, although some preliminary tests have been carried out by 
Miss Hindmarsh on this portion of the work, no time has been avail- 
able to provide separate figures. In fermenting starch solutions from 
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raw products, a theoretical yield of alcohol is not to be expected, and 
consequently starch percentages calculated from alcohol results tend to 
be low. On the other hand, not all of the fermentable sugar present 
after hydrolysis is necessarily due to starch, and this tends to make the 
starch percentages higher than they really are. In the ])resent investi- 
gation it is considered, in view of certain tests made, that nearly all of 
the fermentable sugar was derived from the inversion of starch, and 
consequently the figures given for starch in Table III. may be low, 
but only to a slight degree. 


TABLE IIL—MACROZAMIA INVESTIGATIONS. 
Percentage of Starch calculated Jrmn Yield oj Alcohol. 


District. 

H^ferentv 

NiimlKT. 

P<*r (Vnt. 

Stinh 
Inner (’ore. 

Per ('ent.. 
StireJi 
Outer (■ore. 

Per (\*nt. 
Starch 
Whole Bulb. 

Bateman’s Bay 


1 

5*23 

9-05 

8-19 

»» »> 


o 

11-52 

13 58 

!812 



3 

7-7(> 

6-16 

6-58 

.» 


4 

8-78 

7-27 

7-74 

»» • • 


r> 

12-30 

6-66 

8-11 

M »» 


6 

12-05 

3-03 

7*38 

>» »> 


7 

12-70 

4*77 

8-68 

Wyong 


1 

1-56 

4-79 

4*24 



2 

6-63 

9-00 

8*38 

tf • • • 


3 

4-43 

3-51 

3-70 

Murwillumbah 


1 

‘ 0-88 

0-43 

0-44 

9$ * • 


2 

2-57 

0-89 

1 *90 

13» • • 


3 

4-72 

0-18 

3*10 


The results from Bateman’s Bay gave the best and most consistenl; 
results, and on summing these up it is found that 531 lbs. inner co^e 
gave 4.025 gallons alcohol, equivalent to 17.73 gallons (18.67 of 95 per 
cent.) alcohol per ton; 906.5 lbs. outer core gave 4.214 gallons, equi- 
valent to 10.43 (10,98 of 95 per cent.) gallons per ton; w^hile 1.436.5 lbs. 
of the whole bulbs gave 8.435 gallons, equivalent to 13.13 (13.82 of 95 
per cent.) gallons per ton. The percentages of starch corresponding to 
these figures are — inner core, 11.06; outer core, 6.51; whole bulb, 8.19 
per cent. 

Bulletin No. 6, on the subject of Power Alcohol, issued by the 
Institute of Science and Industry, contains a table, page 19, giving the 
percentages of alcohol obtainable from various substances. The yield 
from macro^amia is set down as 18 gallons per ton. This figure refers 
to the alcohol obtainable from the inner core, and is thus in agreement 
with the average figure from the inner oot^ of the Bateman’s Bay 
series. 

The age of the bulbs and the rapidity of growth has a very important 
bearing on the question of utilizing maerozamia ^ a source of inaustml 
alcohol. Professor Lawson stated at the outset that the growth of these 
plants is very slow indeed. This ^eas confirmed by an examinatioil hf 
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the bulbs used for tlic purposes of the ])re8ont investigations. The 
average yearly increase in weiglit of the Miirwillumbah bulbs is much 
less than that of the bulbs from the two other districts. The growth of 
the plants being so slow, it is clear that the economic use of macrozamia 
depends upon the quantity of material already available. 

From the point of view of alcohol ]>roduetion, the high fib re-coii tent 
of the bulb is a disadvantage, slncie the solutions for fermentation must 
be considerably diluted with water in order to make it possible to work 
with them. This ap))lies more particularly to the outer cores, the fibre- 
content of which is g^merally very high. Tlie high fibre-content of the 
outer cores is shown in Table IV., which gives complete figures for 
some of the Batenian’s Bay series. 


TABLE IV.— MACROZAMIA INVESTIGATIONS. 
Particulars o} Jiaiemmi's Hay Hulhs. 




Total 

Wat«*r. 



Sohil)lc Kxtract 


UrlViVhni 

Kihiv. 

Starch. 

in addition 
to Starch. 

1. 

Outer 

531 

16-3 

0-1 

21*5 

4. 

Outer 

57-2 

17*8 

7-3 

17-7 


flniier 

62- 1 

6-2 

121 

19*6 

[Outer .. .. ! 

62 -.‘I 1 

20*7 

30 

14 0 

7 I 

f Inner 

• 61-3 

7*8 

12*7 

18-2 

'■1 

[Outer 

mi 

20-9 

4-8 

15-2 


It would probably be possible to hydrolyze the fibre and convert it 
into fermentable sugar. ,If this could be done cheaply, not only would 
the yield of alcohol be increased, but the trouble caused by the presence 
of so much fibre would be removed. In this connexion it should be 
noted that wood has been used commercially as a source of alcohol, and 
that hop<vs are entertained of hydrolyzing peat and making use of it. 
An exj)eriment conducted with more concentraterl acid on the fibre of 
macrozamia showed that it appeans to hydrolyze readily, and a good 
yield of bodies, which reduced Fehling^s solution, was obtained, but no 
attempt was made to determine whether alcohol could be produced from 
them. Until some use can be found for the fibre, or it can be proved 
advantageous to completely hydrolyze it, attention must be confined to 
the inner core as a source of alcohol. In this connexion there is the 
possibility that the residue left after fermeiitation may prove of value 
as a cattle fodder. High fibre-content is* a hindrance to the extraction 
of starch, so that it appears unlikely that the outer core has any value 
at the present time. This makes it all the more necessary to determine 
at what period of the year starch-content of the inner core reaches its 
maximum. 

In conclusion, acknowledgment is made to Mr. Gilbert Wright, 
Lecturer in Agricultural Chemistry, University, without whose interest 
and assistance the investigation could not have been carried out. 
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Aerial Photography and Surveying 
from the Aeroplane. 

Bf EWEN MACKINNON, BA,. BSe. 

The aeroplane owes its present prominence to the requirements of 
the great war, and hut for that war its development would have been 
probably decades in reaching its present standard. It had few prac- 
tical uses before 1914. The whole situation has been changed, and now 
many different planes are made, each for its own special purpose. In 
1918 England was making twenty-three different varieties for naval and 
military work. 



THE "LB” TYPE AS MOUNTED ON THE AEROPLANE. 


Similarly with the art of photography, wonderful advances have 
been made, especially in aerial photography, which was an almost un- 
known field. The accounts of the evolution of aerial cameras and lenses 
during the war form a most interesting story, and reveal the fact that 
the optical and photographic firms of England, with official scientific 
co-operation, produced new varieties of glass, new lens designs, and new 
types of camera which surpassed all others in existence. Lenses varying 
in focus from 4 inches to 36 inches were wholly made in England, and 
excel in every respect (in correction for spherical aberration and for 
astigmatism, and in freedom from coma) any lens yet made by 2^i88 
or Goerz. 

In aerial photography one -of the first difficulties to be overcome 
was the flat, hazy, and vague appearance of pictures taken from about 
a mile and a half up in places like Flanders. What was required was 
to overcome the lack of contrast or, if possible, to einphasize contraai^ 
e.g., over dark ploughed fields oj; great brown stretches of mud across; 
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which ran paths mud-coloured like their surround iigs. Such success 
was achieved that in the photos, the paths stand out as white lines. In 
the manufacture of short-focus, wide-angle lenses, for the purpose of 
securing photographs over large areas in order to study massed forma- 
tion of troops, notable results have been achieved. The 4-in. Primo- 
plane lens, from an altitude of about 34 miles, has produced such sharp, 
clear images over the whole plate that in the enlargements barbed- 
wire entanglements could be readily detected. 

The Evolution of the Camera. 

Such wide-angle lenses will be of considerable value for aerial survey 
work over large areas, as a photograph taken on a 5 x 4 plate from a 
height of about 2 miles will cover an area of 5 or 6 square miles, and 
some of the automatic cameras in use can make 250 ex])osures of 
5 X 4 in. pictures on a roll of film at one loading. In this way several 
hundreds of miles of country can be covered and photographed. Other 
cameras take large-size pictures (10 x 8 approximately) direct, and can 
make forty exposures on a flight. 



THE TYPE "F” FILM CAMERA. 


The camera lias gone through a rapid evolution. Many improve- 
ments were patented by Major Laws in 1917 in his B and F types of 
automatic cameras. Short-focus wide-angle lenses were designed for 
the low-altitude fliers, and long-focus lenses up to 30 inches for those 
compelled to fly high out of reach of the anti-aircraft guns. A series 
of cones were provided by which lenses of any focal length could be 
used as desired on the one camera. The shutter, being most liable to 
damage, was made of the self-capping roller-blind type, held in position 
by spring clips, and removable without interfering with the other 
mechanism. 

For general topographical suiv^ey work, a camera first used by the 
Flying Corps in 1916, and known as camera F, was exceptionally useful. 
A continuous series of 5-in. x 4-in. pictures can be taken on a roll of 
film sufficient for 120 exposures. When the pilot wishes to take photos, 
he pulls a small lever. This releases the mechanism, w'hich is operated 
automatically by a small air propeller, whose rate of revolution is 
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regulated by speed at which the aeroplaue is travelling. The photos, 
are taken at intervals, which correspond with a definite horizontal 
distance travelled by the plane. Thus every few miles a photograph is 
taken, and the quicker lie flies the quicker the air propeller works the 
mechanism. The rate can also be altered by moving a small lever on 
a slotted scale, thus allowing for lenses of different focal lengths covering 
different lengths of country, and for variations due to changes in height. 

Simultaneously with the exposure of each section of film a tiny 
record is made on each (by means of a supplementary lens) of the 
reading of the height of the machine and of its compass bearings, so 
each negative is provided with a record of the direction of flight over 
the territory that is being photographed. There are times, however, 
when the compass behaves in a very erratic fashion during flight, and 
compass direction is not yet sufficiently reliable. An interesting story 
is told of the work of this camera during its trials at Parnborough. 
An officer was sent to make a strip photograph of a certain stretch 
of the Thames, to show that a series of exposures could be made with- 
out gaps and without undue overlaps. When the film was developed, a 
most mysterious blurring of three or four pictures was found, us well 
as one or two negatives entirely blank. After much investigation and 
theorizing as to the cause, it was eventually found out by the admission 
of the pilot that he was the cause, as he had loDjicd th(‘ loop, just to 
see how it looked on paper. 

The method of fixing the camera in the plane may vary. Many 
distortions are introduced into aerographs by the inclination of the axis 
of the lens, by the changing oontonr of the land, and sliglit alterations in 
height of the aeroplane. Such errors must corrected before using 
the pictures for map making. Ex])eriinents have made with 

giinbal rings and dash pots to give the camera the movements of a 
damped pendulum, so as to secure it always in a, vertical position, and 
free as possible from vibration. The results have not been sufficiently 
satisfactory. Mertie and others in the United States of America have 
used a camera mounted as a pendulum, eontrollod by a gyroscope, and 
results have be^u encouraging. Deviations up to 2'^ from the vertical 
were given, and this is too great an error to permit of uniformly good 
register between adjoining negatives. Better results are hoped for, 
especially from a more stable type of aeroplane than the one they used 
(J.N-4-type Curtiss). 

Tvpeh of Maps — and Conteol Points. 

Maps are made to many different scales, and there are many 
varieties, such as plan maps showing natural and cultural features, 
and relief maps showing, by contour lines or other means, the 
regional relief. The general topographical map includes most of these 
features, but vary in scale— the United States of America being com- 
monly 1 in 250,000 to 3 in 62,500, while the British scale is 1 inch = 
1 mile. 

Series of aerograplis fitted t<^ethe^ do not constitute a true map. 
Thore may be errors due to distortion, to different scale photos., and 
lack of geodetic controL Even when all the photos, .have been brought 
to the same scale, and distortion corrected, an accurate map requires 
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control points. These arc the triangulation stations that have been 
accurately determined and marked. If the controls in any one area are 
not properly co-ordinated with those of another area near it, the result 
would be that when different topographical surveys and inaj)s are joined 
there would be overla])8, gaji.s, and off-sets, •which would cause no end 
of trouble and confusion to the map maker. 

COUUKCTINO IhsTOKTKn PlCTt'KKS — A vtoMATU (‘AMKItAS. 

As the methods that have been tried for maintaining the lens vertical 
have not given sufficiently accurate results for some ]>urposes, other 
means have been investigated. One has been to refer each picture, when 
taken, to some stable reference point, so that the tilt of the negative and 
the direction of the till may be ascertained. Such data will be suffi- 
cient with the aid of certain apparatus and methods to rectify the 
negative to the plane of the horizon. The gyrosco|)e has also given 
great promise in this directioji. 



TRANSFtHOONG CAMERA, WnH REVOLVIHG DISKS CARRYING 
NEGATIVE AND PLATEHOLDER. 


ifeo far the most reliable i*csults have been obtaiiu'd by taking the 
photographs with a fixed camera, and making the necessary corrections. 
Ihe amount and direction of the tilt are known, and also 'the height of 
the aeroplane. How can those negatives showing such distortion be 
corrected? ITotable results have been obtained by M. L. P. C'lerc, ■who 
has carried out extensive research work for the French Aviation Service 
during the greater part of the war. Clerc investigated, with great 
thoroughness, the mathematical conditions involved in transforming the 
photograph taken by an inclined aerial camera into one corresponding 
with that obtained from the same point of view, but with the lens vertical. 
As a result of his investigations a camera was designed with which the 
distorted photograph is automatically corrected, or, in other words, by 
which an orthographic jirojection is obtained from a negative taken 
any angle. A similar result has been achieved in the United States of 
Ameri^, and a transforming camera has been designed and constructed 
by F. H. MoflSt, of the Geological Survey, by means of which the nega- 
tives taken in any mie plane can be transformed into any other plane. 
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Relief and Contour Lines. 

In regions of very low relief the corrected aeropLoto. approximates 
very closely to an accurate plan map. But if the pictures are taken in 
a region of moderate relief the result is not a true plan map, because of 
distortion caused by the relief itself. This has not been corrected in the 
transformation camera. Olerc, however, has devised methods for the 
estimation of the height of objects by the measurement of their cast 
shadows in aerial photos., so that contours can be readily inserted in the 
cliart. Over wooded areas it is practically impossible to show contours. 
This is a disadvantage in forest survey work. Yet the limits of wood* 
lands and types of woodland can be determined from the photographs. 
Promising results liave been obtained by the use of stereophotography, 
particularly by the use of an instrument known as the stereo-comparator. 

It may be seen, then, that photographic surveying from aeroplanes is 
practicable and accurate to a very large degree. Although there are 
some large problems to be solved, much has bexm accomplished in a few 
short years, and very much valuable work could now be done with such 
speed and accuracy that was not dreamt of before the war. 

Rapid and Enormous Development of Aerophotogkaphy. 

When wo consider that the whole of this development has ]>ractically 
taken place in three years, and the enormous extent to which aerial 
photography was applied at the time of tlie armistice, it is quite reason- 
able to hope that the remaining difficulties in the practical a])])IicHtion 
to topographical surveying will be soon 'ovci‘come, and that the extensive 
facilities for war work will be utilized in the peaceful map]>ing of the 
world. The first aerophotos. used hy the British Forces were supplied 
by the French in February, 1915. They w(*re of an an'O about to be 
attacked by the British. When their value was fully realized, it is to 
their credit that their previous lack of oncouragemeiit was changed into 
a policy of rapid development. Within a week the first special camera 
for aerial work was designed, mad(^, and delivered in France, and the 
photographic section commenced with a force of two lieutenants and a 
sergeant. 

During the last year of the war 6,500,000 prints were made for the^ 
Royal A-ir Force. In one case, just before an attack in August, 1918, 
one sf3ction alone produced 23,000 full plate photographs in 36 hours. 
Owing to the accuracy of aerophotography, the British photographed 
practically every acre of ground from Arras to the sea, and up to 50 miles 
behind the German line. It was by the aid of photography that accurate 
shooting from the aeroplane was taught. The shooter operated 
a camera just like firing a Lewis machine gun. This Hythe Mark III. 
gun camera recorded his hits on a travelling film, and also recorded the 
exact time. II a hit was scored, a picture of the aeroplane was recorded 
in a clock dial form. 

Training op Men and Intbrfbetation of Aerophotos. 

The training in the 'School of Aerial Photography, which had grown 
to quite an institution with the Forces, is very extensive. It includes*— 
besides a thorough knowledge of the various types of cameras and their 
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use — the principles of colour photography, the j^^oduction of stereo- 
scopic and mosaic photographs, enlarging and reducing, the rapid pro- 
duction (c^specially drying and finishing) of prints, map reading and 
plotting, and a host of other subjects indispensable to tlie y)raetice of 
aerial photography. Instead of the quick uncertain impression formed 
by the observer, the camera now produces a permanent, reliable record 
that can be studied at leisure. 

The amount of useful photograph ic survey work that could be carried 
out, especially in Australia, must be enormous, it is rcM'Ognised that the 
making of topograi)hical ma})s is a sj)ecialized scicmce, and that photo- 
inapi>ing is only one phase of the general science of cartography, which 
requires sound trailing and practice. Map jnaking has been considered 



A “HIT" RECORDED ON THE FILM OF A GUN CAMERA. 

The croMod lines serve to indicate ths accuracy of the aim. Time is shown by the 
hands down to fifths of a secmd. 

an engineer’s job, and good pictures will not alone produce a ])erfect 
map. On the other hand, when certain problems already mentioned 
have been solved, the method of aerial mapi)ing will dis])lace an enor- 
mous amount of the present slow, less accurate, and more costly methods 
of a large amount of map making of to-day. 

Work in Australia. 

From inquiries made at the Forestry and Lands Departments of the 
various States, and the Defence Department, there is a general expression 
of sympathy with aerial photographic survey work in Australia, but all 
plead a lack of funds. Most of the Departments agree that there is a 
large amount of work awaiting to be done that could be accurately and 
quickly done by aerophotography. The greater part of the cost is the 
initial outlay. 
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For bringing all tnaps up to date, aerial photography is the quickest 
and most detailed. There* should not be any difficulty in delimiting, 
pastoral and Crown lands, reserves, and woodlands; in providing 
information to the valuator on areas of scrub, stony, sandy, or swampy 
land, amounts of clearings, areas under cultivation, alterations in 
settled areas, drainage improvements, fencing, &e. ; in mapping flat 
stretches of country and sandridgo country, large extents of which exist 
in Australia. 

Although the method may be unsuitable for forest valuation, yet 
accurate information as to the extent of our forest areas, the nature of 
the surrounding country, and the type of w^oodland must bo of great 
value. Round the coastal areas much useful work could be carried out 
during low tides. 

Preliminary survey work could be made over large areas of unsur- 
veyed country, and preliminary sites determined for trial routes for 
detailed survey for railways, and reservoirs, and water conservation 
areas. 


A Plea for Co-orEUATrvE Work. 

As these matters are well known to the military authorities and 
Lands Departments, it is hoped that some schenie of co-operation will 
be worked out at once to em])loy our well-trainenl aerial and aero- 
photograpbic forces with those of the State Survey Departments in 
work such as that briefly mentioned above, but which at tln^ present time 
is of such vital importance to our policy of Advance Australia. 


all periods of the world’s history certain problems have 
impressed themselves on men’s miads as being of paramount importance. 
History affords many examples of this. From the doctrine of ’’the 
divine right of kings ” to the question of ” women’s suffrage ” is a long 
st^, but not a longer one than from the once all-absorbing theme 
which exercised the minds of men of science as regards the true nature 
of phlogiston to ffie present contest regarding the structure of the 
cobaltamines. Science has, however, this advantage over politics — 
that experiments devised to decide knotty questions are more easily 
^carried out ; and, furtheiV that it it in the interests of no one to conceal 
the truffi.” 

sm wnXIAM RAMSAY. 
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Scientific Research in the United 
Kingdom. 

By sm FRANK HEATH, K.C.B.* 

No. ir. (rontinueil from pnge 44(i), 

B HK second liranch of tlic work of tlic l)c}mrtmetit of Scientific and 
Industrial K(‘scarcli deals with the enconragiMnent of research in the 
industries. The Advisory Council recognis(‘d that many of our indus- 
tries were inakin<^ less use of scienei' than was desirable, or indeed 
necessary, if tliey vvere to survive. But they realized that there were 
many caus(*s for this. They refused to indorse tlie easy cry that- 
manufacturers w<*re too ignorant or too indohmt to make use of scientific men- 
This may hi‘ one factor in some cases, hut it is by no means the whole story- 
The Council attempted to analyze the position in their first annual report, and 1 
need not repeat the analysis here. It will suffice to say that the relatively 
small size of the inajjuity of British firms, the shortage of well-trained researchers, 
and even of routine workers in science, and the lack of mutual understanding 
between tlie Ibiiversities and the industries, wen‘ some of the difficulties in the 
road, nie Council ri'aehed the eonclnsion that any safe advance must he made 
hy the industries themselv(‘s. that the most hopeful means was e-o-operative 
actions hy the firms in each indusliy, and the best the Covernnnmt eould do 
was to eneourage co-operation, wliile leaving the immediate resfionsibility to 
those who presuinahly knew most about the conditions of tJie industry, t.c., to the 
manufacturers themsidves. Thus tin* scheme for co-opt*ration restnirch associa- 
tions came into lieing. These, associations are limited liability companies working 
without profit, and with a nominal guarantee from their members in place of 
shares. The iiKMuhers of each association make an annual snbscrijition usually, 
proportionate to the size of their business, towards the in(‘ome of the association; 
and when tin* memorandum and articles of the association liavi^ been approved 
hy the Department, and a licence lia» la*(*n issued hy the Board of Trade, the 
Board of Inland Bevenne recognises the subscriptions of the members as. 
“business eiwts," /,<*., as free from income tax and excess profits duties. If, in 
the opinion of tlie Department, further help is needed, it will make an annual 
grant-in-aid t(» tlie association for a period of five years. This grant is, in the 
first instunei*, usually £1 for £1, hut the average over the whole five years will 
in most eases he less than this. The intention is to give the new associations 
an iinjietns over a ])eriod sufficiently long to enable them to prove* the value of 
research. After that, it is anticipated that tliey will need no eneoiiragement 
to eontinne the work. 


CO-OBKlIATiON WITH lNDl^STl{l HS. 

The Departimuit acta as a clearing-house of information for the associations,, 
and gives all the assistance and advice in its power, whether the association is 
in receipt of a grant or not. The association has full control of its own income, 
whether from the (iovernment or from its members, and all the results of research 
are the soh* property of the association held in trust for its memhors. The 
Department asks to he kept informed, acts as the go-between wlieii an association 
seeks to sell its results to another industry or association, and reserves the 
power to prohibit the communication of results to a foreign body or person. 
But this is the limit of (rovenimeiit interference. The Advisory Council laid 
stress upon the representation of science, as well as capital and management, on 
the Board of Directors, and tliey think it desirable that there should he some 
representation, if possible, of skilled labour. They also lay great stress upon 
the appointment in each case of a responsible technical officer as director of 
research, in order to insure the unity of direction, which is as necessary in 
research as in the battlefield. Two other important points of detail shourd bcj 
mentioned. Tlie scheme of the Advisory Council contemplates that the asso* 
ciations should be limited in each case to those firms in an industry, or in groups 
of closely related industries, whose interests are sufficiently homogeneous ta 
induce them to pool their resources for the purpose of research. It will not 


♦ Secjretarj', Depurtiaent of Selentiflr and InchiKtrial .Kewaroh, London. 
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usually be feasible for both producers and users to combine in a 8in{?|e psocia- 
tion unless, as in the case of cotton, the producH?r8 and users are so intimately 
related that the processes of each immediately affect the whole business of the 
other. The various non-ferrous metal trades can combine without difficulty. 
Tlie different branches of the internal-combustion ciijafinc trade cannot. Tht 
problems of the aeroplane engine and the heavy Diesel motor are at present loo 
remote from each other. 

The second point is that the scheme contemplates the establishment of one 
association of each kind for Ibe whole I'nited king<l<uu — ^not a series of local 
associations. KxjjeriencM? has shown that a numljer of local associations in the 
same industry would raise questions wdiich w'ould inevitably lead to (Tovernment 
interfeTcnc(% and that the number of compettmt research workers, and especially 
men fitted to l)e directors, is far too siftall to allow of this procedure. A single 
national association avoids this danger, and has the important advantage of 
commanding larger resources as well as wider experience. On the other hand, 
where an industry is widely distributed over the three kingdoms, provision is 
made for local branches and committees wdth large scientific autonomy, so as 
to allow’ the restnirch undertaken to correspond with the variety of j)rohlems 
arising from local differences in material, or processes, or types of product. 

THE ORGANIZATION OF NATIONAL RESEAIU^H. 

We may now turn to the third section of the field which I have s])okcn of as 
the Organization of National Research. You will have noticed that all tin* 
work already described is national in a sense, hut it is w’ork which the Advisory 
Council realized the Department had better delegate* to authorities, not itself. 
There remains a growing body of wrork which, for orn* r(‘asou or another, the 
Government must do itself, and this is what is meant hy the phrase National 
Research.” The work in question may l)e divided into throe suh«h(*ads. Here, 
again, it will he seen that, leaving aside the function of intelligence, which is a 
matt<^r of orderly collection, collation, and distribution hy competent ollicers 
acting in gen(?ral conformity with the directions of the Advisory (jonncil itsedf, 
the policy is one of delegation to persons specially qua]ith‘d hy their knowledge 
and experience to do the work in hand, vviUi great freedom to initiate and carry 
out a scheme of work which they themselves have devised. 

I. — A Clearixg-iiotthe of Information. 

1 have always referred incidentally to the function of llic l)4'])artment as a 
clearing-house of information for the Industrial Res<*arch Ass(>(*iations. It 
similarly a(^ts as a clearing-house for all the research organizations and workers 
with w’hich it is officially connected. But it confines itself to this. 
workers of the research assciciatkms, the rewearch hoards, and res(*arch com- 
mittees working officially under the Department, will often lx* doing confi(h»ntial 
work of great interest and importance to each other, and if th<*re is not 
some central clearing-house, the rate of advance will la* much slow^er than 
it need he. This service the Department is undertaking, and it is likely, 
even when thus narrowly dc^fined, to he a fairly big business. Moreover, the 
Department is slowly constructing a confidential register of research w'orkers, 
and their work for the benefit of the differemt organizations related to it; and 
now" that the great war services are being curtailed, an inventory of .s(*ientific 
apparatus and machinery of which the Government is anxious to dispose. It is 
also slowly forming a technical library, and ho}K*s that this library, as well as 
a common room, may be used by officers and directors of the research associations 
for meeting each other, and discussing with officers of the Department matters 
of common interest. 

H.-hInvestigiations Cahbied out fob other Departments of State. 

Tlie next sub-head of National Research deals with investigations carried but 
for other Departments of State. It .had been recognised from the beginning 
that if the Department wore to initiate researches of its own on the advice of 
the Advii^ry Council, without knowing the bearing they might have on the 
work or intentions of other Departments of State, confusion, and worse than 
confusion, might result. Accordingly, the Minister invited each Departmeni 
of the Government to appoint one or more assessors to the Advisory 
, Council. The assessors have the right to attend tlie meetings of the Counci!, 
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and roc(*ive the a^(*nda-i|japers and minutes of the (-ouncil. also* 

furnish the natural channel of informal communication between the llepart- 
ment of HeH(*arch and the Departments they represtnit. This device has hadl 
the happiest results. Thus the Home office invited tlu* Department to investi- 
gate tin? question of mine-rescue apparatus. Tlie first report of the 
Committee established by the Advisory C-ouncil has proved on publication 
to be so valiiabh? in directions hitherto unexpected, that tin? (-ommander- 
in-Chief in France asked that the CVinimittee mij^ht be placed in touch 
with General llead-(j!uarteTK. The Local Government Board invited the Depart- 
ment to undertak(‘ a series of researches into buildin» materials in connexion 
with tin* housing policy of the Government, and this led to similar re<|uests from 
th<‘ Commissioners of \\’oods and Forests as regards home-grown timber, from 
the War Office, and from the Board of Agriculture. So that from small begiuninga 
a large body of res(^arch(‘s into problems of building has been undertaken. These 
are but two examples out of many cases in which oth(*r Government Dt*partments 
have welcomed the services which a Department of Kest^arch can render. 


111. — Hbsearcii Boards. 

Whim a large group of researches has to be undei’taken in the national 
interest, and an elaborate (»rganization for research has to be set up, the Advisory 
Council has recommended tlie Minister to giv4* the Besearch Committet* a more 
indepemhait status, and to place it in closer relation to himself. This is the 
third ty[>(* of organ for national research, and is called a Research Board. The 
work done by Hoards is not only wid<‘ in sco]>e and complex in organization, hut 
it is alwa.vs work which, for one or more reasons, is not susceptibh* of organiza- 
tion by an autonomous body like a research association. It is also woi;k which 
must, because of this, be paid for altogether, or almost altogetlau’, by tlu* tax- 
payer. The first Board of this kind to be established was the Fuel Research 
lloard. Fuel ami economy in its use affect the ]>oorest work(‘r in tlu* laud as 
intimately as the largest consumer. Fuel is the basis of all our industries, ami 
of our supnunacy at sea. No association of manufuctunTs could be exjjected tcv 
attack so wide a range of j>vobU*m« in all its jiarts. The chc‘a]M‘st and fairest 
way of distributing the burden was to place it on the shoulders of the taxjmyer.. 
In a w<ird, this was a typical piece of national research. I'he same arguments. 
a))ply to the preservatitm of food as to the cons4*rvHtion of coal, and at a later 
date. Ia»rd Curzon established the Food Investigation Board to deal with this 
vastly important grou]» of j)roblems. 

Th(‘ Advisory Council has heen considering the question of fuel at the earliest 
of its deliberations, and the re]iort of Lord Haldane’s Coal (h)nservation (’ommittee 
math* definit<* recommendations which led directly to the. estahlishuuMit of the 
Board. In the case of food, the iiiqietus came first from tin* Ministry of Food 
ami the Board of Agriculture and Fisheries, both of which De}»artm<*nts were 
de*eply concerned in tlie feeding of the people. Similarly, it was the Secretary 
of Stat(' for Home Affairs and the Medical Hesean*h Committee which, severally 
and within a single week, invited the Advisory (\>uncil to take up the question 
of industrial fatigue. This led to the ostablisJiinent of tlie Industrial Fatigue 
Research Board which, apart from the importance of its spt'cial field of work, 
is interesting, because it was appoint<*d jointly by the Research Department and 
the Medical Ri*searc]i Committee. 

The responsibility and initiative intrusted to a Research Board are very 
great. When the Minister has appointed a Research Board on the recornmendia- 
tion of the Advisory Council, the Board is invited to prepare a scheme of wo|rk 
and a Budget of expenditure, llxese are submitted to the Ministt*r, together 
with any remarks upon them the Advisory Council may wish to mak(*. Tin?- 
Council does not amend the scheme or estimates of a Board, for Research Boards 
are responsible directly to the Minister, and their chairmen have iininediate’ 
access to him. Tlie leas important Research Committees are appointed by the 
Council itself, and are subject to its control, both in their schemes of work and 
their proposed expenditure. The recommendations wliich go to the Minister 
are re ommendations of the IViuneil, not of the Committees. But both Research 
Boards and Committees, when once their proi^iosals arc approved, have full 
power to expend the appropriations mkde to then\ subject only to the rules 
imposed upon all public expenditure by Parliament. 
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The Pbixciple of Delegation. 

The liiMsearch Boards and Committees consist of men of science, men of biisi- 
51688, and technical officers of the Government Ih^partments concerned. They 
j)repare schemes of work, select the researcher, and determine the amount of his 
Temuneration ; but they do not, as a rule, conduct research themselves. Xliey 
are executive bodies. * The Advisory Council is not executive, but deals with 
general policy. Here, again, it will be seen that the procedure has Ix^en to 
delegate authority, even in the case of research ' carried out by the Government 
for national purposes to bodies of expt^rts. It was well said some years 
ago that the main problem which Government Departments would have to solve 
in the prestmt century was how to use the expert. The Research Department 
is an experiment in this direction. Ihe attempt to differentiate tlie work of the 
l)epartment according to function, and give each class of work to the appropriate 
type of worker, has not only 8 <^cured the strenuous assistance of the man of 
scdence and the man of business, each contributing from the fullness of his own 
knowledge, but it has greatly strengthened the position of the (nvil servant, whose 
business is administration.* It has strengthened it because it has limited bis 
resj)on 8 ibility to the matters wliieb Ijelong to his kingdom. The administrative 
head of the Department has no power to advise his Ministt^r upon the scientific 
policy to he pursued, and it would be improper for him to do so, were he th(‘ 
most distinguished man of science in the country. Since he is only an adminis- 
trator, he is under no such temptation. If the scientilie initiative emanates 
from the Minister himself or from another Department, it stands referred to the 
Advisory Council. All other initiative derives from the Council itself. 

The sum up. The activities of the Department are exercised in three main 
directions. First, it seeks to encourage the work(*r in pure reH(‘arcli by lo(»king 
for him^in the places where he is most likely to he found, through the eyes of 
individual men and women who are themselves engaged in research and teaching 
others how to begin. When the man or woman has been found who needs 
assistance, they receive it in liberal measure, with no restrictions lK*yond the 
necessity of showing that they are continuing their work. Secondly, the Depart- 
ment is helping the firms in different industries to co-operate, witli a view to 
raising the funds necessary for employing first-rate men of science in the 
solution of the problems with which they are faced, and in the scientific develop- 
ment of the industry in tjuestion. In this connexion, the l)<*partnn*nt is building 
up a clearing-house of information for the benefit of all concerned. Finally, 
the Department is offering its assistance, on the one hand, to other Government 
llepartments who desire to have research undertaken on a scale, and for pujrjjoses 
which they cannot themselves easily compass. On the othev hand, it is organizing 
research into problems of practical utility, which are of such wide importance 
that they cannot he handled by any one section of the nation. In both n»gards 
it proceeds by delegating the responsibility for the conduct of this work not to 
officials, but to Boards of experts who are intrusted with the prefmration of the 
scheme of work, the employment of the w^orkers, and the control of its execution. 
Tlie principle throughout is the same — ^the principle of delegation to those best 
fitted for the work in hand. 


** Eng litlmisii must talw hoed Bbat in the future^ in commercial 
competition ivith oBier notions* we rdly less upon esqiiloiting our vast 
store ol natural weidth* and more upon tho resources which scientific 
skill and practical education can place at our disposal.** 

— H. STANLEY lEVONS 
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Combating the Blow-fly. 

New Treatment Recommended. 

Tlie blow-fly pest lias long sinee become a source of serious trouble 
to the she^ep industry in Australia, and annually involves jiastoralists 
in heavy losses. In some years the mortality amongst sheej) is much 
greater than in others, due largely to more favorable weather conditions 
for the breeding of the flies. The Institute of Science and Industry is 
co-operating with the (loveriiments of (Jiiemisland and of New South 
Wales in carrying out investigations into methods of minimizing the 
effects of the jiest, and a Committee was appointed in each State to 
supervise and direct the work. The practical effect of Oialcid wasps, 
which have bc'en found to destroy the larvie of the flies, is being 
thoroughly tested, and wasps arc being bred in large numbers. Other 
lines of investigation are also being followed up, and at Uoma (QuecTis- 
land) highly encouraging results have been obtained from the “jetting’^ 
of the sheep with a dip containing 0.2 of arsenious oxide in solution. 
Upon this ]>has<» of the work, Messrs. W. A. Russell, owner of Dalmally 
Station, Roma, where the experiments are being carried out, and Mr. 
W. (t. Rrown, sIuh']) expert of the Queensland Department of Agricul- 
ture, and a member of the vS|)ocial committee apfiointed by the Institute, 
liave submitted the following report: — 

Tlie experiment.s conducted by the Institute of Science and 
Industry at Dalmally, Roma, have now been in oj)eration for 
eighteen months, and sufficiently good results have been obtained 
to warrant a progress report. These results show that much relief 
can be obtained by paste ralists by a few comparatively simple and 
inexpensive operations. 

The work done enables three general statements now to be made : — 

(1) No s])ecific yet tried completely prevents fly attack. 

^ (2) No specific has given good prot(*ction for more than three 

months. 

(3) The use of arsenical preparations has given the most 
successful results. 

Other questionis which require much further investigation are: — 

(a) The determination of the range of flies from their breeding 
place. There is some evidence that they do not as a 
rule travel any great distance. Should this prove to be 
generally correct, it will be an exceedingly important 
factor in determining the amount of surrounding clear 
area necessary for protecting flocks. Much work 
requires to be done ere the general range of the flies has 
been determined* 
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(h) Tlio deteriniiiation of the cause of the very high percen- 
tage of deaths from even slight infestation at certain 
times, while at other times infestation of much of the 
body surface only causes slight mortality. This seems 
to involve, among other work, a search for a specific 
pathogenic organism. 

(c) The determination of the possibility of killing flies in great 
numbers by the discovery of more parasites, or other 
similar means. 

The solution of these questions requires an investigation by a 
skilled biologist, and, until such solutions are established, the 
problem cannot bo considered solved. 

The work at Dalmally Station has been largely based on results 
obtained in investigations by the Department of , Agriculture. In 
addition to the work described below, good refiults have so far been 
obtained, by the use of traps and poisoned baits, and work has 
been started in breeding up Chalcid wasps. 

For the past eighteen months, fly troubles have Ix^en liglit at 
Dalmally, but just now (30th August), and for about six weeks 
back, the indications are that a sufficient fall of rain will bring 
the pest into full activity again. 

Of recent years, the one great stand-by of the pavstoralists has 
been crutching. Experience at Dalmally and elsewli(»re has proved 
that a much better and much cheaper method of proto(*tion than 
crutching has been evolved. 

ThrcH^ months after the sheep are shorn, they are subjected to 
a sboAver dip containing about 0.2 per cent, of arsenious oxide in 
solution. Several specifics on the market containing arsenic liave 
been found suitable. This shower dip is repeated again throe 
months later. 

In the results obtained so far, the proportion of shee]) struck 
has been far smaller among the dipped sheep than among the 
undipped sheep. 

Just before lambing time, the most dangerous period of the whole 
year, the use of the Orion Downs jetting method has given two 
months’ certain protection, and may possibly give three months, 
thus putting the flocks over the very worst period. 

The following facts i)rovide a striking examide of the greater 
protection giveti by jetting than crutching : — 

A few weeks ago, thirty thousand (30,000) ewes were 
inspected which had just finished lambing 80 per centum of 
lambs. These ewes had been jetted with an arsenical dip 
prior to lambing. Not a fly-struck sheep was observed in the 
whole number. Before these ewes wore jetted, crutching had 
been the custom on the station, and it was with much difficulty 
that the manager obtained consent from the owners to jet 
instead of crutch, thq sheep. He has now a better and cheaper 
method of dealing with lambing ewes. 

4«8 
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A similar flock of sheep in the same district was inspected at 
about the same time. These had all been carefully crutclied prior 
to lambing, and were well looked afler. The numbers were 
about the same, viz., thirty thousand (30,000). Those had 

’ to be repeatedly mustered and dressed, over 10 per cent, being 
attacked by flies. 

If shee])-owners would only give this process of jetting oi\e trial, 
instead of crutcliing, they would be satisfled that they will get a 
maximuin of protection at a minimum of cost. 

In the Orion Downs method, the arsenical dif) at double the 
strength as recommeiuled by th(‘ makers is jetted into riu* wool at 
the breach of the sheep. With the use of a sti'ong power pump 
the operation is cheap and simple as compared with crutching. 
The sheep are not knocked about as in crutching, and the work is 
easier on the men. 

The ])roper method of jetting is to take an ordinary race, such 
as is used for branding. At one end — the exit — it must bi‘ narrowed 
down to about 20 inches in width, so that a sheep cannot turn in it. 
This narrow race wshould be at least 9 feet long. At the end is a 
gate, whieli allows tin? sheep through one at a time. A man is 
plac<*d at the gate to check too fast a run. About half-way up the 
narrow race, on the outside, a hole 3 feet by 3 feet and 3 feet ch*ep is 
dug to allow a man to manipulate the hose, wdiich o])erat(*s willi ai» 

Edgell cut-out,” He jets each shoe]) thoroughly as it ])asses him. 
The man at the exit gate prevents the sheo]) from going past too 
quickly. The other men [)f‘n and keep the sheej) ii]). Six thonsaiid 
((),00()) sheo]) ])er day have been done, and done well. 

Tlie method can also be used in the ])a.ddocks by using hurdles 
and gratings which can be carried about on th(‘. run on liglit waggon, 
witli the jetting plant tailed on behind. It is not necessary to try 
and save the surplus di]>, as with careful use very little is wasUMl. 

The attacluHl draAving giv^es a general ideal of the race used. The 
expense works out at about oue halfpenny (id.) per liead. 


P,/ <ircr»r»r 
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The Viticultural Industry. 

Research at Mildura. 


By A. V. LYON, B.Ag.Sc. 


Important and ^r-reaching problems are embraced by tlic scheme 
of viticultural investigations to be carried out by the Mildura and 
District Kesearch Committee, in association with the Institute of Science 
and Industry. They include physical and chemical, as well as patho- 
logical and entomological research, and will be directed to the discovery 
of remedial measures for many of the more serious troubles that afflict 
the vignerons in many parts of the Commonwealth. All ])relim inary 
arrangements have now been concluded, and a commencement Jias been 
made with the work. The experiments will be carried out at Mildura 
on a block of 60 acres, 48 acres of which are irrigable. The agricuh 
tural laboratory and library have been erected, and are being stocked, 
and a number of plots have been planted to stTve as a basis for tln^ 
following investigations : — 

1. Fifteen acres have been planted, eom})osed of seven exj)eri* 
mental plots. 

2. The library and agricultural laboratory have been erected, 
and both are being stocked. 

3. Material (old housing) has been j^urchased for the purpose of 
erecting residences for the Agricultural Scientist, and for the 
workmen. 


Our fann assets at present are: — 

1. Buildings 

2. Implements and plant 

3. Improvements to land 

4. Farm buildings 


£540 18 0 
87 2 5 
240 8 6 
12 4 2 


Total . . . . £880 13 1 


These figures give the actual capital expenditure by 30th Sep- 
tember, 1919, and represent the value of improvements alone, 
without taking into account the improved value of 48 acres of land 
with a water right. The whole of the property as it now standi 
has been valued by the Committee at considerably over £1,000, 

A number of experimental plots have been planted to serve as a 
basis for the following investigations: — 

Plot 1. — Experiment to determine the most payable quantity of 
phosphatic manures. This field is divided into plots of 
five rows, sub-plots receiving 0, 2, 4, 6, 8, 10, 12 units of 
phosphatic manures respectively. This work is being don# 
with currants, sultanas, and gordos, and the results will 
be judged by the yields of green fruit and dry fruit. 

Plot 2. — Experiment to determine the moat payable quantity 
of potash manure. This work is on similar lines to th# 
work detailed above. 
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Plot 3. — Experiment in green manure. Two j)lots have been 
laid down for this work — one of eurrauts, and one of 
sultanas. The currant plot is on clay soil, and the sultana 
plots on grey loam (mallee). 

Different varieties of leguminous plants will be used 
(peas, beans, vetches, bersiuin), and results will be judged 
by yields and by a chemical analysis to show nitrogen 
content of the soil at diffen^it periods of the year. 

Plot 4. — This plot is devoted to methods of planting. Three 
methods have been used comparatively: — 

(a) Vine ])lanted with a probe, without digging. 

(h) Land subsoiled, and vines j>lanted in hole dug 
with s 2 )ado. 

(a) Land ploughed 6 inches, and planted in hole dug 
with s])ade. 

Comparison of these plots would be made by noting 
disposition of the roots, the growth of the vines, and by 
yields. 

Plot 5. — Test for best s])acing of vim^s. A plot has been 
established with variation in distance hetweim the rows, 
and betw(*,en the vines in the rows. Plots vary from 12 
by 12 to 9 by 6. 

Kesults will be judged by amount of croj), evenness of 
ripening, and frcH'dom from disease. 

Plot 6. — For determination of amount of irrigation water 
which gives best results. These investigations will be a 
combination of laboratory and field work, and will aim at 
showing the rate of disap|)earance of water from land on 
which vines are grown, and the amount of soil water neces- 
sary to give continuous growth without checks. Results 
bearing on the best spacing for irrigation furrows, the 
length of periods bctwe(m irrigations, and the best time 
for irrigations sljould be obtained. 

Plots 7 and 8. — These are still in the nursery stage. 
Phylloxera-resistant cuttings are being struck, and experi- 
mental work to determine which of these stocks are best 
suited to our field grapes will follow. 

The methods of establishing vines on resistant stock will 
be demonstrated. Should Phylloxera come to this district, 
we should know: — 

(a) Which of the Phylloxera-resistant stocks are best 
suited to sultanas, currants, and gordos. 

(h) What are the most efficient methods of establish- 
ing a vineyard locally on resistant stock. 

(6') Which of the varieties are best suited to different 
classes of land. 

(d) Which of the varieties will thrive best in land 
affected by salt. 
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Plant Selection. 

Cuttings are being struck from known heavy and light bearing 
strains to endeavour to see to what extent the bearing qualities are 
due to strain. The continuation of this work will be the establish- 
ment by selection of heavy-bearing strains of sultanas, currants, and 
gordos. 

Manukial Experiment on Old Vines. 

Mr. O. C. Setford, The Lake, has placed portion of his vineyard 
at our disposal. A sultana patch has been divided into plots which 
are receiving 0, 2, 4, 6, 8, 10 cwt. of superphosphates. Similar work 
is being done on a currant patch. Results from this experiment will 
commence to come in at the next drying season, and should show 
the most payable quantity of super, to use. 

Activities of the Committee other than the ExiHUHMKNTAr. 

Farm. 

Black Sjwt . — The amount of work on this disease has becni neces- 
sarily limited owing to the scarcity of the disease due to dry 
seasons. 

The work on the dormant stage of the disease in the vine has. 
however, been continued, and the results have becm of value to 
growers. Valuable assistance was given by Mr. Brittlebank, Vegej- 
table Pathologist for Victoria, in connexion with the testing of 
pitted canes which have been variously treated. 

Oidium . — As in the case of black spot, the season has, fortunately, 
been unfavoraldc to tin* disease. Field experinumts dealing with thf^ 
forms of sulphur are being conducted on the properties of McCarthy 
Brothers, of Merbein. Results, however, cannot bo ex])eeted until 
a year favorable to the growth of tlu^ disc'ase occurs. 

One advantage, liowever, has been obtained for growers. Th^^ 
sulj)hur supplies in past years have been insuliiciently ground, and 
were too coarse to be of much value. A standard method (the 
Chancel test) of testing the fineness of division of the sulphur 
has been ado[)ted by the Committee, and a great improvement in 
the quality of the sulphur supplied has been effected. 

The efficiency of ground sulphur is entirely dopendeiit on tho 
fineness of division, so all purchasers in the settlement should 
satisfy themselves on this point before obtaining supplies. 

Entomological Observations. 

1. The Dried Fruit /hub {Indian Meal Moth ). — This pest is 
probably the greatest menace tO’ the dried-fruits industry at. 
present. It is practically impossible to detect the eggs on the dried 
fruit, but these eggs develop, in most cases, after the fruit has left 
the district, and seriously affects the quality of the fruit as given 
to the consumer. 

Obseiwational wor^ has been carried out, and will be continued 
on this matter. The grub iu Its various stages is still under obser- 
vation, and experimental work in cleaning the fruit will commence 
with the next year’s pack. ' ' 
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2. Elephant Beetle , — This pest still takes a large toll of the 
district fruit. The life history and the seasonal changes have long 
been known. Destruction of the tamarisk hedge in the winter 
time, when they contain the larvae of the i)est in great numhers, is 
the essential first step. These hedges should he destroyed between 
the months of April and October, in order to kill the larvae before 
the insects emerge. 

3. The LUfht-hroivn Apple Moth . — The grub of this little moth 
is very destructive, on sultanas particularly. Two broods were 
reared last year, within the month after the first setting of the 
berrit‘s. One grub in captivity was found to destroy over 40 berries. 
As the grub is minute in size, and commences its attack when the 
berri(‘s are first formed, close inspection will b(‘ mwssary to detect 
it. In n(‘arly ev{‘ry case, its method of attack was to bore a hole 
through a newly-formed l)erry from side to side. Spraying with 
arsenat(‘ of lead (2 lbs, in 30 gals, of water ) was c()in])letely success- 
ful in dealing with this pest. 

4. Colleriion of Insect Bests . — The suitabl(‘ cas(\s have been 
obtained, and j)laced with Mr. French, at the Scieiu'e Hraiich, 
D(‘])artnie.nt of Agriculture. Mr. French is kindly supplying 
mount(‘d specimens of the various insect )>ests atf(‘cting fruit trees, 
vines, and citrus trees. These cases, when completed, will be per- 
manently on (exhibition at the Experimental Farm, and should have 
ail economic as widl as an educative value. 

Fur IT Dryino. 

This problem is rather one for the grower than for the experi- 
mentalist, although some iiscdhil work still remains to be done. 

The practice of ‘‘over-cracking^’ fruit is followcxl in many cases. 
Quicker drying is certainly obtaiiu^d, but over-cracking n^sults in 

candying ” when jiacked, and the-sti(*kiness of the sample increases 
possibility of attack from moulds and insects, including tiie grub 
on dried fruit, and causi^s adheren(*e of dust. 

A usc'ful range of exjxu’iments were conducted las! drying season 
dealing with the following noints: — 

1. Relationship of the density of the grape juice, and the 

strength and temjxu'ature of the caustic soda solution 

which cracks very slightly. 

2. Relationship of the density of the grape juice, and the loss 

of weight on drying. 

3. Determination of a field method by which strength of dip 

can be kept approximately constant. 

4. Relationship of strength and temperature of dip to the colour 

of dried product. 

Results of this work will be published at a later date, as it would 
be unwise, and possibly misleading, to give results from one year’s 
drying only. 

At the request of the Institute of Science and Industry, the Director 
of Agriculture (Dr. 8. S. Cameron) has kindly consented to the services 
of several experts of the Victorian Department being placed at the 
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disposal of the Committee, and the investigations will therefore he 
strengthened by the assistance of Mr. A. E. V. Richardson, M.A., B.Se., 
Superintendent of Agriculture; and Messrs. Scott and Robertson, 
consulting agricultural chemists; F. de Castella, Viticulturist; and Laid- 
law, Brittlebank, and French, of the Pathological and Entomological 
Branches. It will be seen, therefore, that no efforts will be spared 
towards arriving at conclusive results. Both from the design of the 
experimental plots, and the selection of the scientific staffs, provision 
has been made for obtaining reliable data upon problems affecting the 
viticultural industry. The growers themselves are providing two-thirds 
of the money, and have elected a strong committee from amongst their 
own number to keep in touch with the work. This fact in itself is a good 
augury. It reveals the determination of a community, whose interests 
are identical, to further develop a well-founded industry. Both the 
viticultural and fruit-growing industries are capable of very great 
expansion in Australia if organization amongst the producers is adopted, 
and if the difficulties which hinder the most economic production and 
distribution are scientifically investigated. 


*‘It has been proved without doubt that national life is to an 
extraordinary degree dependent on the chemist, and that nations 
neglecting science, and most especially applied chemistry, are treading 
the path which leads to industrial decay. Germany’s success in industry 
was fostered by a liberal supply of trained chemists and engineers, 
adequate plant and capital, ana co<-operation between manufacturers 
and research workers. Unlike the state of affairs in this country their 
business men had some knowledge of science, and their scientific men 
some acquaintance with business.” 

-CLERK RANKEN. 
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The Fixation of Atmospheric Nitrogen. 

By F. H. CAMPBELL, D.Sc. 

(Member of the Special Committee on the Nitrogen Requirements of Australia.) 

Like oxygen, the otlier main constituent of tlie atmosphere, nitrogen 
is essential to animal and vegetable organisms. Unlike oxygen in the 
uncombined condition, nitrogen is availahh' to tlieni in sjiecial cases 
only. 

Until the end of last century the reqninmumts of the agriculturist 
were met without difficulty by the sup])liers of nitrogxuious airmal 
wasl(N, of ammonium sulphate, and (ffiilian sodium nitrate. But, as 
was pointed out by Crookes and others, tin* world was living on its 
capital, and with the (‘xhaustion of the Cliilian fi(dds, which now yield 
r)<S ])(‘r cent, of the fixed nitrogen jiroduced, the demand for nitrogenous 
fertilizers would far exc(‘(‘d the sup])ly. Since that time sev(*ral diwelop- 
numts have occurred, wlii(*h have postponed the day when the* world will 
d(^p(*nd solely ujion cliemically-fixed nitrogen. Tlu* proportion of tlie 
world’s (^oke made in by-])roduct recovery ovens has much in(‘i*(*as(‘(l, 
and the discov(*ry of new deposits and improv(*d methods for treating 
low grad(‘ caliche have* caused a revision of the estimate of the probable 
life of the nitrate deposits; it has been increustal from 20 to, at least, 
100 years. Th(‘ position, however, is unaltered fundamentally, and the 
lime is approaching when it will become imjxouTive to draw upon the 
atmos])here for our su])])lies of nitrogenous fertilizers. 

Apart from ])eace demands, which depend to a great extemt on 
prices, the future of the industry is assured. No grcxit Power, with 
th(‘ possibh* exce]»lion of Great Britain, will now venture to de])(md 
solely on ov<*rseas raw material of nitric acid and the explosives derived 
from it. Had it not been for their faith in the cajiahility of synthetic 
processes to replace iinjiorted nitrate it is unlikely that the Germans 
would have brought about war when they did. They hoped for and 
ex peeled speedy vietory, hut calculated ou a long war. 

Under nonual conditions, plants obtain the nitrogen required by 
them as a result of a series of changes caused by baet(‘ria. The protein 
matter contained in animal or vegetable remains is converted into 
ammonia, the aininonia into nitrites, and these into nitrates, in which 
fonn the nitrogen in the soil solution is absorbed through the rootlets 
and built uj) into proteins by the plant. Animals using the plants for 
food still further change the material, and animal proteins result. 
Carnivorous animals obtain their nitrogen from plants at second hand. 

With the exception of one genus — the leguminosa* — all plants depend 
for their nitrogen on the cycle of changes described. Healthy peas, 
beans, wattles, &c., have growing upon their roots saprophytic 
organisms, wKicli are capable of working up atmosidieric nitrogen into 
a fonn assimilable by their hovsts. This fact is at the basis of the long 
established custom of growing and ploughing in a green crop of some 
legume. As far as is known at present, there is no other natural 
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means of replacing from the atmosphere the combined nitrogen con- 
tinuously liberated during combustion, &c. Once combined with others 
the element lends itself to many chemical changes. The difficulty lies 
in causing it to enter into combination. 

It may be said that every known reaction for convert' ng free 
nitrogen into some one or other of its compounds has been criti(^ally 
examined with a view to its commercial utilization. Much of this 
work was carried out before the war, but the desperate need for high 
explosives during the last five years resulted in the expenditure of 
millions of pounds on the industry in Cermany, England, France, the 
United States of America, and other countries. As a result, its future 
trend can be forecasted with some degree of confidence. 

The processes which have been used, and are still in operation on 
the large scale, are — 

1 . The Arc process, in which air alone, or mixed with excess of 
oxygen, is blown through a high tension electric arc. Several inoditi- 
cations of the original Birkeland-Eyde system have been introduced, 
but .the principle is the same in all. It has been established that the 
action is alinoat purely thermal, and that there is only one primary 
product, namely, nitric oxide. The action N.j -f Oo == 2 NO is strongly 
reversible at tlic temperature employed, so tliat the mixture coming 
from the arc is- cooled as rapidly as possible. Cooling, however efficient, 
is not instantaneous, and dissociation of part of the nitric acid always 
occurs; the rest is converted into nitrogen peroxide, and, through the 
reaction of that substance with water, into w(‘,ak nitric acid. ’ The 
power requirements of this process are very large, and there is no 
pros])ect of its establishment except where very elieap water power is 
available. Further, nitric acid is difficult to transport, and to convert 
it into a salt for transport with subsequent reconversion into nitric 
acid would cost too much, 

2. TJie Ci/annmide Process. — This depends on the ability of calcium 
carbide to le-act with nitrogen according to the equation — 
Cao + No — (yaONo + C. Carbide prepared in the known manner is 
finel}^ ground in an atniosphen^ of nitrogen, charged into special 
furnaces, and iieated to about 800 ® C. in nitrogen obtained by the frac- 
tional distillation of liquid air. On completion of the process the 
product is re-ground, and may, be treated with steam to give ammonia. 
The main reaction is not reversible, and the power requirements are 
low compared with those of the arc process, but the oyanamide process 
consists of a number of difficult operations. 

3 . The Haher Process , — This remarkable process, due to a member 
of that race from which has come the bulk of Germany's inteUigentia, 
is a triumph of physical chemistry and of engineering. The velocity of 
the action 2N3 + SiU. == 2NH3 increases with increasing pressure in 
the dirwtion from left to right more rapidly than does the opposed 
action, in accordance with the law of mass action. For that reason 
operations are conducted at pressures of 180-200 atmospheres. At the 
highest attainable pressures the rate of reaction is still neglig ble at 
ordiwry temperatures, so that an elevated temperature must be 
employed ( 700 ®). Rise of temperature increases the velocity of the 
back action also, but the difficiiljty so caused was overcome by the use^ 
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of a catalyst, which, while enormously accelerating the velocity of 
combination, has no effect on that of decomposition. For such a pro- 
cess to succeed commercially it must be continued, and the catalyst used 
(uranium, &e.), like other contact catalysts, is rendered inactive 

poisoned ”) by small traces of impurity, so that the nitrogen and 
hydrogen must be most carefully purified. 

Other processes which, though they did not supply much, if any, 
fixed nitrogen during the war, arc of interest, and jnay assume com- 
mercial importance, are — 

1. The Serpek prorc.ss, in which nitrogen passes over a heated 
mixture of carbon and bauxite. The product is A1 N frojii which 
ammonia is fonned by the action of water. 

2. The Ihirher Froce .%^, — This is the latest and, on its face, the 
simplest. It has aroused much interest in America, where it originated. 
Under the catalytic action of metallic iron nitrogen is absorbed by 
sodium carbonate at about 800° C., with the formation of sodium 
cyanide. The advantages claimed by the inventor for this process are 
its cheapness, arising from the low cost of the raw materials, including 
tlie nitrogen, which may contain a high ])roportion of carbon monoxide 
(e.g,, producer gas may be employed), and the comparatively low tem- 
perature. The roseate predictions of the future of the method, 
originated in 1916, have not yet been realized, work on a large scale 
paid for l)y the United States Government having failed, it would seem, 
to re])roduce the results of semi-commercial to.sts. It is to be hoped 
that the difficulties will ultimately disaj)pear, as the ])rocess has many 
advantages over its rivals. In this case, as in all, except that of the 
arc process, ammonia can be obtained. 

From the point of view' of the manufacturer of nitric acid, it is not 
a serious disadvantage that ammonia is an intermediate i)roduct. The 
oxidation of this gas by passing it mixed wdth air or oxygen over 
heated plat-num W’as successfully carried out commercially by Ostwald 
ten years ago. Much attention has been devoted to the process during 
the war, and improved methods worked out in England and America. 
The main difficulty inherent in the method is the tendency of the oxida- 
tion to complete itself, w'ater and nitrogen being the products. This is 
overcome by using smooth platinum, and preventing long contact of the 
gases with the catalyst. Platinum wdre gauze and a rapid stream of 
gas are used. 

The present position of the nitrogen-fixation industry appears to be 
that it is firmly established in Germany, as far as the Haber and 
cyanamide processes are concerned, and that arc processes wdll continue 
to be operated in Norway and other countries in wdiich eh*ctricity can be 
obtained at about £1 10s. per H.P. year, or less. The (lovernment of 
the United States of America has spent several millions sterling on 
cyanamide and modified Haber plants, but, in siute of the ])rotests of 
chemists, appears to be inclined to scrap them. One reason for this is 
that the process for the synthesis of ammonia patented by the Gcmeral 
Chemical Company had not, at the date of the signing of the armistice, 
been brought to the productive stage, serious difficulties still remaining 
to be overcome. In England the one solid achievement in this line of 
work was the production of an efficient ammonia oxidizer. Much 
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research was done on synthetic ammonia, and grandiose cyanamide 
plants were proposed, but some months before the conclusion of the war 
the programme was drastically curtailed, and when the war ended 
nothing had actually been done on the large scale. Alpine streams 
provide hydro-electric power for France, Italy, and Switzerland^ and in 
each of these countries part of the required fixed nitrogen will doubtless 
still be obtained from the atmosphere. 

The reasons for the favorable position of (lermany in this respect 
are, firstly, the possession of experience, shared by the chemists of no 
other country; the enoinnous home demand for nitrogenous fertilizers; 
the pooling of interests of the great chemical firms in the Interessinge- 
meinschaft; and the fact that the ■German financial interest in the 
Chilian deposits was never very considerable, and is now almost non- 
existent. During the war the labours of chtyinists in the allied coun- 
tries promised to negative the first advantage, and, had it continued, 
would have done so. The second arises partly from the natural poverty 
of much of the agricultural land, and partly from the intensive culture 
system carried on. The third makes for economy, the waste, or inter- 
mediate, product of one industry being the raw material of anotlier. 
It has often been stated that the Badische Anilin Fal)rik took up the 
Haber process because it promised to solve the question of the disposal 
of huge quantities of dilute sulphuric acid. This is ])robably only pari 
of the truth, but the statement shows clearly how one industry may 

decide the fate of another. 

» 

Under present conditions only factories enjoying special facilities 
appear likely to compete successfully with the great existing sources 
of fixed nitrogen by-product ammonia and sodium nitrate. *Suj>pliers 
of these commodities will probably be able, for a time at least, to 
improve their process suificiently to keep the price ratios much as they 
now are. From the point of view of defence the position is different. 
The safety of a country demands that, even when comjdetely cut off 
from external supplies, it shall have available sufficient fixed nitrogen 
to provide all military requirements without necessitating a reduction 
in the amount necessary for the production of food. During the war 
this necessity was keenly felt, even in the United States of America, 
which, compared with any European country, is close to Ghili, and, as 
indicated, considerable progress towards the realization of that aim has 
been made. Great Britain is not substantially better off than she Avas 
in 1914. As far as Australia is concerned, the ijositiou is rather more 
satisfactory. It is true that we have no nitrogen-fixation plant, nor 
even an ammonia converter, but we produce a surplus of fixed mtro^en 
in the form of ammonia owing to the small demands of Australian soils. 
In all the States the consensus of opinion is that except for special 
crops and in special localities the use of inorganic nitrogenous fertilizers 
at present prices is not justified by the increased yields, even where 
these result. Where nitrogen is required farmers, horticulturists, &c., 
prefer to use ammonium sulphate, blood and other animal wastes — 
fertilizers always likely to be available in this country. The reason 
for the small agricultural requirements of fixed nitrogen in Australia 
appears to be that the prevailing conditions so favour nitrification that 
the store of combined, but not available, nitrogen in the form of humus, 
&c., is rendered available by bacteria at a rate sufficient to meet the 
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current needs of the growing crops. On the other liand, the tropical 
plantations of Java, Sumatra, &c., require heavy fertilization, and pro- 
vide a convenient market for the surplus ammonium sulphate. 

The data in possession of the Special Committee established by the 
Institute of Science and Industry show the ap])roximate position to 
be as follows: — 

Tons. 

Fixed nitrogen (as ammonium sulphate and ammonia) 

produced and used locally . . . . . . 2,000 

Fixed nitrogen (as sodium and potassium nitrate^s and 

mining explosives) imported . . . . . . 2,000 

I'otal local consumption . . . . . . 4,000^ 

Fixed nitrogen (as ammonium sulphate) exported .. 1,700 

Thes(‘ figures sIioav that under present conditions the (Commonwealth 
could b(‘ rendered practically independent of imported fixed nitrogen 
if tliat now exported in the form of ammonium sulphate and ammonia 
were oxidized into nitric acid. Further, an estimated quantity of 900 
tons is lost annually from beehive coking ovens. From the po’nt of 
view of national security we cannot calculate on this potential source, 
since, were S(^a traffic restricted, the erection of by-})roduct recovery 
jdants, always slow and expensive, would become practically impos- 
sible. It would se(‘m, tlien, that in the extreme case of a complete 
blockade the present outi)Ut of military explosives could not be increased 
except at the expense of the agricultural and mining industries, upon 
which our ability to maintain a resistance would ultimately depend. 
Only on the hypothesis of the effectiveness of the League of Nations 
can such a position be regarded witli com]>lete equanimity. The wise 
course is to pre{)are for the work, and the first step is the continuance 
here of the work on nitrogen fixation which has been carried so far 
in England and America. Figures sup])lied to an American chemist 
who ins])ected the Ilaber factory at Oppau*^ (McConnell, Journal of 
Industrial and Engineering Chemistry, Vol. 11 (1919) pp. 837-841) 
in March of this year led him to estimate that the cost of concentrated 
nitric acid produced at this factory by oxidation of synthetic ammonia 
would not exceed I4d. ])er lb. as against a pre-war cost in America of 
2 id. to 3d. per lb. for acid made by the old process. Such a Ioav cost 
is unattainable in this country. The factory in question }>roduced 
90,000 tons of fixed nitrogen during the twelve months ending 1st 
November, 1918. An Australian plant producing one-twentieth of this 
amount would meet all our probable requirements. So small a plant 
would not be economical. Nevertheless it seems reasonable to estimate 
that the cost of acid made by this, or a similar process, would not 
exceed that of the acid made from imported nitrate, and our ca])acitv 
to make it would reduce our liability to outside aggression, and enable 
us to resist it should it come. 


^ • Since the annustice the German Goveriiinent has irranted a loan of about 20() million ink. to the 
DofUNrhe Atiiliii und Soda Fabrik for further uevelopnieii tit. - Ko. s. and J. 


499 



SCIENCE AND INDUSTRY. 


Apprentice Education. 

By CHARLES FENNER, DAc.* 

lACH generation must hand on to the next its heritage of 
skill and knowledge.” With the Eskimo or the Australian 
aboriginal this heritage is small and general, but all-important, 
and is handed on by the elders in their tribal hunts and in the 
daily round of life. In our complex civilization, the hand- 
ing on ” of this heritage is performed through the agency of the home, 
the workshop, and the school. The foundations of the sj)ecialized 
knowledge of some of the higher professions is mainly acquired in the 
school; the home is the only training ground in housecraft for the 
majority of our girls; the great body of manual workers and craftsmen 
receive the bulk of their education in the workshop (office, field, or 
factory). 

In Elizabethan times, a high place in industrial organization was 
reached by the apprenticeship system, whereby a lad was indentured 
or bound to a master workman to be taught the full round of a trade. 
Times have changed. The separate and single master, with his appren- 
tice living in his household, has given way to a maze of industrial 
organization, with large factories, much machinery, higher specializa- 
tion of work, an increasing amount of repetition work, and a new 
conception of social and industrial life. With it all, tliere has Ix^en 
little or no change, nominally, in ap])rentice conditions. Comi)are the 
two following clauses from apprenticeship indentures: — 

(a) A master\s obligation to his apprentice, as set out in the 

^'seaventh yeare of the reigne of our Sovraigne Lady 
Anne.” (1708): “And the said Thomas Stokes doth pro- 
mise and covenant to and with the said Tlioinas Selinan 
and Richard Selman his apprentice to teach or cause the 
said Richard Selman to be taught and instructed in the 
trade, art, science, or occupacion of a broadweaver, after 
the best manner that he can or may with moderate correc- 
tion, finding and allowing unto his said servant, ineate, 
drinke, apparrell, washing, lodging, and all other things 
whatsoever fitting for an apprentice of that trade during 
the said terra of seaven yeares.” 

(b) A master's obligation, as set out in the present year (1919) : 

The said Richard Brand (employer) covenants with the 
said Benjamin Cable (parent) and the apprentice and 
each of them that he will for the said term of five years 
from the fifth day of June, nineteen hundred and nineteen, 
instruct or cause to he instructed the apprentice in the 
process, trade or calling, business or occupation of a fitter, 
and shall pay to the apprentice weekly wages as fol- 
lows,” &c. 

• Superintendent of^T'tehpieal K<lueation, 8. Auf^t. 
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This most important portion of the apprentice agreement has under- 
gone but slight verbal alteration during the whole two hundred years, 
but the apprentice conditions have absolutely changed. Intelligent 
modern work is based on a knowledge of scientific principles, and 
demands a considerable amount of general education. Tlie work of all 
trades is highly complex, and is in a state of instability, since a fresh 
invention may overturn the whole organization of a workshop. Men 
trained along narrow lines may suddenly find their occupation gone. 

Where hitherto one man worked in a shop, there are now numbers, 
and the foreman and master workman are busy men, who have little 
time to spare for the api)rentice. There is no one to specially care for 
him, or to impart to him the general knowledge, the necessary mathe- 
matics, the skill in drawing and interpreting drawings, and the various 
other points that go to make an efficient craftsman. Stated briefly, the 
workshop under modern conditions is not constituted to train appren- 
ti(!es to be thoroughly efficient journeymen. Neither can a school alone 
produce an efficient tradesman. The problem can be solved only by a 
careful and well-considered correlation of school and workshop, 
especially during tlie early years of apprenticeship. 

With an education system that is considc^red complete at the age of 
fourteen, or even earlier, and an industrial system that on the whole 
allows entry well beyond that age, there is a |)eriod of drift during 
whi(di all the most useful lessons of the primary school are forgotten, 
and the newly-unfolding desires, ideals, and potentialities of early 
adolescence are clouded and dulled by idleness, blind-alley jobs, street 
gossip, and other similar character-destroying factors. There is an 
almost complete lack of purj)oseful guidance at this important age. 

Thos<*. who are fortunate enough to have some schooling, with possible 
vocational guidance, between the age of J4 and 18, are very few'. If we 
compare our latejst reliable Australian figures with those of the United 
Stat<*s of America, we are startled by the comparison. 



iOyears. 12 14 16 18 20 22 24 
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This comparison is set ont on a percentage basis in the foregoing 
graph. The most important portion of the graph is that dealing with 
individuals, between the ages of 15 and 18 years. The Australian 
figures are from our 19!ll census, and those of the United States of 
America are for the same year from the report of the Commissioner 
of Education of the United States. 


The actual figures for the age-group 15 to 18 years are: — 


Population over 15 years and iindor 18 years. 

United States. 

Ainitralia. 

1. Estimated total j)opulation (15-18) 

5,483,63S 

100% 

268,993 

100% 

2. Number enrolled in schools 

8,060,244 

55 % 

32.343 

12% 

S. Number not attending any school .. 

! 2,428,389 

45 % 

236,650 

88% 


These figures include all those attending schools of any kind, public 
or private, either day school or evening only. It may be assumed that 
the greater number of those quoted as receiving education between 15 
and 18 are part-time students, receiving education supplementary to 
that of the office and workshop. It is clear that Australia is lagging 
behind in the matter of adolescent education. 

An important phase of adolescent education is the part-time educa- 
tion of apprentices. A very promising start in this matter lias been 
successfully made in the State of South Australia under tlie provisions 
of an Act for tlie compulsory technical education of apprentices. Tlu* 
chief features of this Act, as described by the Minister for Education 
(Hon. W. H. Harvey), are that benefit will be derived by (a) the 
apprentice; (h) the employer; and (c) the State. The apj)rentice will 
benefit by receiving from the best skilled men in his trade a complete 
and graded course of instruction that must not only make him a better 
craftsman, but a citizen with broader knowledge, wider interest, and a 
greater capacity for happiness. The employer will benefit in having the 
men developed to their highast ability, with a knowledge of the funda- 
mental principles of the trade, and with a broader conception of their 
craft than can be gained in any single shop. The State as a whole will 
.benefit by having a thoroughly trained body of craftsmen throughout 
the skilled trades; up-to-date methods will be commoner, and the State 
thus rendered more self-dependent. 

While the benefits are thus three-’fold the obligation is likewise three- 
fold, and this is recognised in the Act. The apprentice is required to 
give to his classes his earnest care and attention, and in addition, to 
give up at least one evening per week of his leisure for the purpose of 
study. The employer is to allow his apprentice one half-day (4 hours 
per week) for the purpose of attending day classes in the subjects of 
his trade, and also periodically to supply information concerning the 
progress of the apprentice at his shop work. The State must provide 
the schools and classrooms, and pay the full costs of all necessary 
tuition. 

5 ^^ 



APPRENTICE EDUCATION. 


The chief points of the Act may he summarized as under : — 

(a) The Act applies to indentured ay)prentices only. 

(/;) It applies only to such trades and districts as are proclaimed 
by the Minister. 

(c) At present it is being applied in the inetro])olitan districts 

of Adelaide to all apprentices in the ironworking, wood- 
working, and printing trades. 

(d) The classes are held during one afternoon per week (4 hours) 

in ordinary working hours, and one evening j)er week 
(2 hours). 

(e) The subjects taught in the first years are the practice and 

theory of the trade, trade drawing, and trade arithmetic 
or English. 

(/) Each ai)prentice must satisfactorily complete a graded three- 
year course. 

(g) Tlie instructors are selected from the most highly (pialifie^d 
tradesmen available. 

(/;) The class(‘s, equipment, staff, and subjects of instruction 
are advised upon by trade committees consisting of repre* 
senratives of employers and (*mployees skilled in the 
trade concerned.^’ 

(i) The year is divided into three terms of 14 weeks each; this 

involves 252 hours of instruction ])er year. 

(j) Once in each term the employer r(K*eives a re])ort from the 

school as to each lad’s progress; the school receives a 
report from the employer as to the work done in the shop; 
tlie parent receives a report setting out the progress in 
both school and workshop. Thus the home, school, and 
shoj) are closely correlated, 

(Ic) At the completion of his course, the apprentice will receive 
a certificate stating the nature of the course completed, 
and s|)ace will be reserved on same for the certificate of the 
employer that the indentures of apprenticeship have also 
been satisfactorily completed. 

( l ) No apprentice may be indentured under this Act without 

first serving a probationary })eriod of at least three months, 
during whicli time lie attends his classes. 

(m) The whole question of apprentice enlucatioii and training, 

the extension of the apprenticeship principle to other 
trades, the modification of apprentice conditions so as to 
make them more closely fit modern conditions — all these 
matters are in the hands of a representative committee 
called the Apprentices Advisory Board. 

During the few months that the Act has been in operation, certain 
facts have been noted that require remedy. Chief among these is a 
lack of guidance. The majority of boys have drifted into their trades 
without having any regard to their special fitness or aptitude therefor; 
some of these lads regard their indentures as irksome, and it is partly 
for this reason that the bonds of apprenticeship are at present, in some 
cases, lightly regarded. 
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A further difficulty is the lack of preliuiiuary education of the right 
kind. This difficulty is wrapped up with that mentioned in the last 
paragraph, and might best be overcome by a system of pre-vocational 
or “ junior technical schools, in which a good course of modern educa- 
tion (mental and manual) is given, from 12 to 15 years of age, whereby 
it will be the chief business of the teachers to discover the special 
aptitudes of each lad, and to assist in placing him in that trade or 
profession for which his abilities are suited and the demand exists. In 
the last year of the course it is intended to embrace, in addition to the 
advanced stages of craft work, such subjects as computations of costs, 
some historical studies, and an introduction to economics. 

rndustrial conditions, which have so important a bearing on this 
question, are somewhat different in South Australia from tbos(^ of otlier 
States. For instance, no limitation is placed on the number of inden- 
tured apprentices, except in one trade. It has been suggested that a 
stej) towards further development would be a Oomjmlsory Apprenticeshif) 
Act, to cut out that undasirable drifter, “the improver.” Another 
suggested movement for the uplift of the status of the skilled and 
efficient craftsman is a “ Kc'gistration of Tradesmen ” Act, such as is in 
force in some States for plumbers and electrical workers. These are, 
however, matters for the future. For the present, a good system of 
pre-vocation al schools (12-15 years of age), followed by apprentice- 
ship under an Act such as that outlined above for a]>prenticos’ part- 
time education, will give to each trade a grc^atly increased (*ffici(*ncy, to 
the workmen a higher status and increased joy in life, and to tlie 
general public a body of skilled craftsmen that will he an invaluable 
asset for the State. 


**They gave it into your hands, Australians, when the bullet took 
them. It lies in your hands now — you, the younger generation of 
Australia ; you, the men of the A J.F., most of whom are still young 
Australians ; even to the young Australians still at school. Australia 
lies in your hands now, where those men, dying, laid her. This is not 
mere fancy — it is the simple, splendid truth. You have a much bigger 
task facing you than the AustraHan Force in France and at Anzac had. 
It is the same great task really ; hut the A JJF* only began it.’* 

— C. E. W. BEAN. 
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Personal. 

DR. S. S. CAMERON. 

Australia is a])t to pride lierself upon her rich agricultural posses- 
sions. With the exce})tion of isolated individual instances, however, 
her resources are not being fully exploited, and develo])iuent is slow. 
There have been some noteworthy instances wlien^ production has been 
increased by the eiforts of the plant-breeder, and slightly uiorj' numerous 
are the examples of the beneficial influences which stock-l)reed(*rs have 
exerted. A high loved of general farming has also brnm attained by 
the few. It is these few departures from the general practice, however, 
which em[)hasi/e the prevailing low standard. Several ex])lanations 
might be given to account for our slow progress, but ])robably one of 
the most important factors that has operated has been the lack 
of encourag<*nient given to the scientist. 

If it is triui that the path of the agriculturist is a difficult one, it is 
equally true that the path of the agricultural scientist is no less easy. 
When th(^ late Mr. William Farrer, aft(‘r having exhausted his con- 
siderable private means upon the investigation of rust in wheat, was 
eventually permitted to continue his exp(‘riments under Government 
subsidy, he was (*xpect(*d to show ‘‘results” weekly. lie was given a 
beggarly ])ittance of £J100 a year, and the work which he was abh^ to 
acconqdish has been worth many millions of j>ounds sterling to the 
Commonwealth. Since those days, agricultural sciemtists have received 
more tolerancH^, although as a rule their rate of remuneration has under- 
gone no appreciable change. The distrust and suspicion with which 
the scientist Avas viewed is gradually being lessened, bill he is still 
expected to perform miracles of quick development and sudden trans- 
formation, rather than bring about a gradual improvement of farm 
practice. 

Governments of recent years have given closer consideration to the 
dev(do])ment of ])rimary industri(‘s, and the State* Departments of Agri- 
culture are assuming a greater importance. Those who are familiar 
with their work will regard the funds allotted them as money well spent. 
More and more the work of the departmental scientist is being reflected 
in the quicker jirogress of one or other branch of agriculture, and he is 
entitled to much of the credit for any progress that is made. 

In the development which has taken place in Victorian agriculture 
within the last ten years, the scientific staff of the Department of Agri- 
culture has played an important part. Since J909, in wheat-growing 
alone, there has been an increase of over 4 bushels per acre to the average 
yield when compared with the previous decade. From to 12| bushels 
is a substantial difference, and the seasons cannot be held responsible. 
The decrease in stock mortality from preventable disease is another 
highly satisfactory result, and has saved* the country many times over 
the salaries which the scientists responsible for the system of herd 
examination were successful in establishing. 
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To the Director of Agriculture, Dr. S. S. Cameron, must be attributed 
an important part in the success won by his Department. It was he 
who, upon his appointment in 1911, completely re-organized the 
administration, involving important changes in the personnel of the 
scientific staff, and who secured, and has maintained, hannonious rela- 
tions between the officers of the Department and the farmers. Before 
accepting the position, Dr. Cameron had won a wide reputation in the 
field of veterinary science, particularly in regard to investigational 
work on the inter-communicability of human and animal tuberculosis. 
It was in view of his success as a specialist that the wisdom of .appoint- 
ing him as Director of Agriculture was, in some quarters, questioned. 
But the new Director soon displayed what was of greater value than a 
broad, general training in scientific agriculture, viz., marked adminis- 
trative ability. It was his business to see that the work of the Depart- 
ment was done efficiently, and that responsibility was delegated to 
responsible officers. Under his administration, the value of science has 
been demonstrated, and the gap between tlie farmer and tlu^ scientist 
has been reduced. He selected the right men for the right plact^S; Mr. 
W. A. N. RolK^rtson, B.V.Sc., for instance, was appointed ('hief of the 
Stock Division; Mr. A. E. V. Richardson, M.A., B.Sc., was brought 
from South Australia and made Agricultural Superintendent; Mr. Cole- 
batch, B.Sc., M.RiC.V.S., now Principal of Roseworthy Agricultural 
College, was another of his early appointments; and so was Mr. Temple 
Smith. Others who have since joined the Department have won the 
confidence and esteem of the farmer, which is the first step before much 
useful work can be i>erformed. 

Dr. Cameron is a native of Cumberland, England, his amuvstors 
having been engaged in farming for many generations. Upon leaving 
school, he was articled to a solicitor, but the law failed to attra(^t him, 
and after two years as a student he entered the then newly-established 
Veterinary College at Edinburgh. He proved himself a brilliant 
scholar, and was medallist in theoretical chemistry, practical chemistry, 
materia medica, botany, and physiology, and wmn a bursary for the 
highest aggregate marks during the first two years of the course. Upon 
graduating as M.R.C.V.S., he was selected by his college to compete 
for the Fitzwygram prize, and gained fourth place in competition with 
twelve graduates of other colleges. Largely as a result of observations 
made during his early experiences amongst farm live stock, Dr. Cameron^s 
thoughts were turned in the direction of the State control of animal 
diseases communicable to man, and he devoted himself to the study of 
tuberculosis and such like diseases. Since then, both in New Zealand 
and in Victoria, Dr. Cameron has played an important part in the 
moulding and administration of legislation for the safeguarding of 
public health. 

Dr. Cameron^s first position in Australia was as Lecturer and 
Hospital Surgeon in the Melbourne Veterinary College. He acted in 
that capacity from 1889 to 1894, when he accepted an appointment in 
New Zealand. His name is associated with the establishment at Dunedin 
of the first public abattoirs in New Zealand. He returned to Melbourne 
in 1896 as Principal Veterinary Officer of the Board of Health, and 
collaborated w’th the late Dr. Gresswell in the preparation of the Meat 
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Supervision Bill. The passage of that legislation was marked by the 
abolition of 36 out of 43 of the private slaughter-houses previously in 
existence around Melbourne, and by the concentration of slaughtering 
in properly constructed and strictly supervised abattoirs. It was also 
irnmodiatoiy followed by the compulsory branding, after inspection, 
of all meat fit for human consumption. Big changes affecting the 
general welfare of a community are sometimes effected quietly. In 
this case, a complete revolution was carried out, and the methods of 
handling one of our most important foodstuffs was entirely altc^red. 
Previously, there was practically no check upon the activities of the 
slaughterman, and very few safeguards against the consumption of 
diseased meat. Frequently foul and insanitary premises were used, 
and all was grist that came to the mill. Rigid inspection now enforces 
the observance of clean conditions and the destruction of harmful meat. 
This public health reform was closely followed by another of similar 
importance — the passage of the Dairy Supervision Act. The difficulties 
in this case, however, were greater. The number of dairymen who 
would be affected by Government interference was very great, and the 
problem of providing adequate super\nsion was much more complex. 

Tlie responsibility of evolving a scheme whereby not only might 
the public interest be served, but that existing private interests might 
not be too hardly and, perhaps, unfairly dislocated, fell upon Dr. 
Caineron^s shoulders. II is knowledge of the technicalities of both aspects 
of the problem, however, enabled him to create smooth- working and 
effective machinery, and he w^as therefore transferred to the Depart- 
ment of Agriculture to admiiiister the Act. 

Upon his appointment as Director of Agriculture in 1911, Dr. 
Cameron decided upon the re-organkation of the Department, and he 
did not scruple to make drastic alterations. Having himself had a 
scientific training, he fully realized the value of the scientist. His 
early experiences on his father’s farm, and a year’s course in Agriculture 
at the Edinburgh University, taken concurrently with his veterinary 
studies, had also furnished him with considerable practical knowledge 
of agriculture. Of more importance still, it enabled him to take the 
practical man’s view-point. Having gathered the best available men 
around him, he was therefore able to direct their energies in full 
sympathy with the fanner’s outlook, realizing that friendly co-operation 
between the scientist and the fanner must be obtained if either was to 
do effective work. A distinct change now marks the attitude of the 
one to the other, and a vast amound of good has been accomplished. 

Probably the best known of the many reforms which Dr. Cameron 
has personally carried out since his association with the Department 
of Agriculture was the issue of Goveniment certificates of soundness for 
stallions. .He succeeded, against strong opposition, in securing the 
examination of stallions for hereditary unsoundness. This was in the 
days before he was Director, and the fight which he put up, and finally 
won, for the adoption of this principle marked him out as a man having 
the courage of his convictions. It also stamped him as a man of sound 
initiative, for since the practice was first introduced in Victoria in 1907, 
it has extended to many other stock-raising countries. It has been 
adopted in both England and Scotland, and in many of the States of 
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America. In most of those countries, legislation was passed to enforce 
its ohservaiiee. At the present time, there is a Bill before the Victorian 
Parliament ’to make such examination compulsory; and it speaks well 
for the influence and standing of the Agricultural Department, and 
particularly of the live-stock division, that for the past twelve years it 
was able, merely as an administrative function, to obtain recognition 
of the principle. 

When the question of the establishment of a Veterinary School and 
Research Institute at the Melbourne University was mooted, Dr. 
Cameron took a prominent part in vitalizing the movement and bringing 
it to fruition. The creation of a Chair of Agriculture marked another 
stage ill the history of the Melbourne University, and one from which 
should date big advances in the practice of agriciiltun^. The interest 
which Dr. Cameron has taken in this new school is not merely official, 
but is intensely active and sympathetic. Science has already been of 
great assistance to the farmer,’’ he stated recently, and the State has 
everything to gain from securing thoroughly-trained investigators. 
Science is essential to progress in agriculture, and 1 am firmly of opinion 
that the future increase in agricultural output from the State lands 
will be in direct ratio to the graduate output from the University.” 
There is no need to turn to the United States for confirmation of this 
belief. The success of the Werribee Experimental Farm is sufficient 
evidence of the value of scientific investigation, and although it would 
be difficult to express in exact monetary terms the results of the d(‘mon- 
strations which have already been carried out, their influence has boon 
pronounced and widespread. The usefulness of the I)(*partnitmt of 
Agriculture has been strengthened by the addition of young, zealous 
trainees to its staff, and as time goes on, and more and more graduates 
are employed upon the problems of primary production, not only will 
the prestige of the Department be increased, but the State will reap 
substantial benefits. 

As a member of the Executive Committee of the Advisory (hnincil 
of Science and Industry, Dr. Oameron’s wide knowledge of agricultural 
industry, and his practical criticism of the various problems dealt with, 
has ])roved of great value. During the time he has been a member of 
that body, he has assisted very largely in bringing about co-operative 
investigation, not only between the States, but between the Common- 
wealth and the States. It was a fitting tribute to his ability that his 
should have been the first name to be reco-rded on the register of the 
Melbourne University as Doctor of Veterinary Science (D.V.Sc.). 
Dr. Cameron won this distinction in 1909, and was therefore the first 
man in Australia upon whom this degree was conferred. 
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INDUSTRIAL WELFARE WORK. 

Bulletin 15 of the ('omnion wealth Institute of Seien(*(‘ and Industry opens up 
n(*w <(rouTid liy dealin^^ with problems of industrial organization and mana^^ement. 
In 110 pa^f<*s, it surveys the history, the motive, and the methods of what is 
variously deserihed as “ welfare work,” ” model employment,” ” employees* hcttcr- 
nient,” &c. Sueh a Bulletin comes most opportunely at this juncture, for there 
is in Australia a rapidly-crowing recognition that the future prosperity, and 
even tin* nalicmal safety, of the Commonwealth depends upon tln^ establishment of 
more satisfactory relations betwmi the two big factors concerned in the production 
of W(?alth. But as the author of the Bulletin points out in his ])reface, “ those 
relations are far wider than questions of wages and hours of labour, and any 
policy which confines its attention to those two matters alone is inadequate, 
and liable therefore to fail. A comprehensive industrial policy looks further 
afield, goes deiqier, and faces sueh matters as the whole aim of industry, the 
responsibilities which fall on the shoulders of a man wlio employs other men, 
the eO'ect of industrial conditions upon the worker and the work, the well-being 
of the employee outside working hours, the distribution of the Avealtli produced, 
and finally the ]>articij>ation of the employees in the management and control of 
industrial operation.” This Bulletin sets out to show what has la^m done along 
these lines by wide-awake enij)loyers in Kurope and America. The employment 
policies of such firms as Ford, (loodyear, (-adhiiry, Lever, Krupj), &c., are analyzed, 
and much of the experience obtained by the British Ministry of Munitions is set 
forth. Eigliteen chapters deal with such matters as the creation of a healthy, 
safe, pleasant factory environment, methods of engaging and dismissing workers, 
industrial fatigue and its relation to hours of labour, vest-pauses and holidays, 
discipline, methods of payment, aids to wages — sueh as stores, provident funds, 
profit-sharing and co-partnership, dining-rooms, social and educational activities, 
recreation, housing, and welfare work for juveniles. The last chaptiu* deals 
with the conditions essential to successful w'elfare work, and is a frank, blunt 
statement of the whole matter. 

Tlie information contained in this Bulletin will come as a revelation to many 
Australian employers, and employees, for welfare work is as yet only in its 
infancy in this country. A supplenieiitiiry Bulletin is being prepared by the 
Institute, describing the character and extent of welfare provisions in Australian 
factories and shops. Meanwhile, all who wish to get new light on the vexed 
problem of industrial relationships are recommended to secure this Bulletin, 
which can be obtained for 6d., post free, from the Secretary, Institute of Science 
and Industry, 391 Bourke-street, Melbourne. 

5<^9 




SCIENCE AND INDUSTEY. 


THE HARDWOODS OF AUSTRALIA AND THEIR ECONOMICS. 

By Richard T. Baker, Curator and ICconomic Botanist, Lecturer on Forestry, 

Sydney University. 

Technical Education Siiries, No. 23, Government Printer, Sydney, 1919, pp. xvi. 

4» 522; 259., + postage, 4s. 2d. 

With the appearance of this compendious volume by Mr. Baker will disappear 
the reproach that Australia, which has a magnificent asset in its forests, has not 
any reliable, complete account of the timbers obtained from them. 

Mr. Baker’s works are generally characterized by a combination of rartt 
l)eaiity and absolute economic value — such as “ The C’abinet Timbers of New 
South Wales,” and, along with Mr. H. G. Smith, “A Hesearch on the Pines of 
Australia." Their joint production on “ The Eucalypti ’’ paved the way for 
the present volume. Tt resulted in setting a standard of scientific accuracy for 
the identification of our eucalypts, and overcoming the confusion of common 
names, that all orders for Australian oils are given under the scientific names, 
the common names being entirely discarded, right from the oil distiller in the 
bush to the retailer in the city. Tt is to be ho])ed that TTardwoods " will have 
a similar result in the timber trade. Mr. Baker gives many illustrations of 
this hopeless confusion, e.y,, bluegum for four well-known species — B. yjohidus, 
maideui, saligna, teretieornifi. Tlie first two have pale or white timber, and the 
latter two have red. Similarly, our beat ironbark is fJ. panic, uUita , while Tas- 
manian ironbark is E. rirgata, a much inferior wood. The ]>lea is well made 
to drop the common names, as has been already done in New Z(‘aland, South 
Africa, and South America. 

When W(* turn to the Systematic List (p. 408), one realizes the gn*at diversity 
of our hardwoods. Here we find no less than 38 orders, including 108 genera; 
but the one genus which stands out in great predominance as a timb(*r yielder is 
eucalyptus, which exc<N*d8 all the others put togetluT. Mr. Baker describes 
in this work no less than 141 species out of a total of about 200 known species, 
in which are to be found, perhaps, the greatest variety of timber of any other 
genus in the world. The eucalypts form three-fourths of our fon'st flora. As 
nine-tenths of our forest trees are hardwotods, our forestry problems and our 
re-afforcstati(m work will deal principally with hardwiMuls. On page 137 is 
given a good indication of the characteristics of the barks on which the more 
familiar classification of eucalyptus is based, viz., bloodwoods, mahoganies, boxes, 
tnllowwoods, stringybarks, woollybutts, blackbutts, gums, peppermints, ashes, 
and ironbarks. 

In the main classification of the whole of the timbers, colour is relied upon 
as the best general method, and a fine list is given of the timbers classed under 
dark red, red, pink, grey, chocolate, yellow, pale, and white. Tliis is often 
sufficient to determine the species, and is the colour of a newly-planed surface. 

Sometimes colour changes take place after exposure to air. It is on account 
of the value of colour as a basis of classification that so many coloured plates 
have been reproduced. These reflect the greatest credit on all concerned in the 
preparation of timlier specimens, in photographing, and in colour printing. There 
are 126 beautiful plates. Tt is a pity that such a colour classification is not 
based on an international colour code, which banishes indefiniteness about terms 
like pink, pale, grey, &c. A convenient code is that by Paul Klincksieck-— Oode 
des Couleurs — ^which depicts and numbers 720 shades; or there are more 
elaborate ones. 
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Tlui m*xt character! sticH taken arc weight, t(*xtiiro, hardness, and grain. 

Under weight, Mr. Baker jireft'rs the trade custom of the weight of a cubic 
foot. The moisture supposed to be in well air-dried timber is 10 to 18 per cent. 
It is the custom in the United States of America to adopt 12 per cent, as a 
standard. It would have improved the references if the specific gravity had 
also been added. No one likes making calculations of division by 02.425. As 
example, at first glance wt* see K. paniculata (black or white ironbark), respec- 
tively 09^ and 04 Ills.; hJ. fflahuhtn (Tasmanian bluegum), 0.‘l lbs,, all heavier 
than water. 

An excellent s<*ction is that dealing witli wood structure (pp. l.')-21). Here 
is giv(‘n a good account of what constituti'is the timlier of commerce, tlu* structure 
of wood fibre, and the relation of per cent, to weight, the relation of hardwood 
and aapwood to colour, &v. This is a section that vve would like* to see much 
extended, and the other elements of the wood might be illustrated. Then* are 
seven types of wood film* shown, and the microscopic (*xamination of th<* disin- 
tegrated wood elements is often sufficient to identify a timber. This section is 
greatly helped by the many {(>4) pbotomierographs (X4r)) of cross sections, 
longitudinal, radial, and tangential sections. This reijnires an enormous amount 
of work, and many Idocks, and it is a (piestion whether the method adopted by 
Mr, N. \\\ Joll,v in his illustrations of Queensland timbers (KAirestry Bulletin 
No. 1, (Queensland) would not Im* of more value for the foresters, traders, builders, 
&e. Tlien* are pbotograpliic pictures of the planed surface — nine on an octavo 
page, <if a magnification of two and a half times. Tliey can be further magnified 
by tlie reader, by using a band lens, and so would corr(‘spond to the actual 
examination of a band specimen. 

Amongst the new and interesting features introduced are: — 

1. Hardwoods, in grades of hardness (p. 585), under extremely bard, very 

bard, hard, moderate. 

2. Comparative eombustibility of timbers (p. 28). 

5. Lists of timbers suitable for various purposes, c.f/., for furniture, 
shipbuilding, carriage-making, bridges, sleejiers, wharfs, wood ]»ave- 
nients, wood carvings, ^rc. 

Kngineers are not in complete agreement as to methods of testing hardjiess of 
timber. The impact method, as approved by ^Ir. Baker, must be carried out in 
at least three different planes, in relation to the fibres, &c. ; and on consulting 
Professor Warren’s and Mr. Julius’ lists and iuetliod.s, we find a fair amount 
of diversity, e.g., Baker — tvery hard, paniculata; hard, avmctwidies, fl. 
microcorySf E, glohuluSf E, maculata^ laurifelia; while Warren gives almost 
a reversed order — %«. laurifoliat E, maculata, E, panicHlata, E. glohuhts, E. 
acmenoUlicH, E. microcoryft, Tliis is a. section which requires the eo-operation 
of the engineer. 

The section on combustibility brings out the great fire- resistance of E. ^let- 
chcri and Syncarpia Inurifolia (turpentine), and this property alone justifies 
afforestation of these species. 

Useful hints are tt> be found under every section, and should result in tfio 
greater demand for Australian timbers, under shipbuilding, we see turpen- 
tine for cobra resistance; brown Ikix for wear without splintering; E, maculata 
for planking below water-line, owing to flexibility, &c. Mr. Baker strongly 
recommends stringybark for furniture making. 
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The l)ook is divided into three parts: — 

Part I. deals chiefly with the physical properties and structure, 

, Part II. is the main part, containing a dt^cription of the individual species 
of hardwoods (350 pp.) The method is uniform throughout, 
describing the timber as follows: — Description and uses, transverse 
tests, anatomical features; and, in small type, the main systematic 
points, and the geographical range. All the more important kinds 
have on the opposite pages a colour plate, and three photomicro- 
graphs. 

Part III. contains the technological section, followed by various lists 
of uses, bibliography, systematic list, index of plates, and a very 
complete general index. 

The seasoning of timber forms a most important section, and is divided into 
natural and artiflcial. Tlie former gives a general account of seasoning, and 
also the difficulties with eucalyptus. 

The methods of stacking — horizontal, oblique, triangular, and perpendicular — 
are well-illustrated and described. Under artificial seasoning we find electrical, 
kiln drying, Powellization and Kyanizing (using corrosive sublimate), and the 
method of Kpinoy (using alkaline bi-chromates). Seasoning is the most 
important factor in the technology of Australian timliera, and Mr. Baker states 
that much research is required to evolve satisfactory methods, owing to the 
peculiar difficulties of eucalyptus. The author does not express any definite 
opinion of the relative value of the various methods. 

There is so much of value in the book, and so much that is new, that we 
hesitate to ask for additions. As its use is bound to create in(|ii]rios from 
everywhere, such questions as the following need answering: — The available 
supply of the species; the amount of afforestation going on; the forest diseases 
{e.g.f FomeSf and Polyporm spp,) ; diseases of stacked timber and fallen trees, 
sleepers (dry rot) ; and certain other physical properties, such as holding power 
for nails and dog-spikes, &c. 

Mr. Baker deserves congratulations, not only from all those for whom he has 
catered (as mentioned in his preface), hut from the whole Commonwealth; and 
he has raised a lasting monument — in “ Hardwood ” — to liis fame as th(‘ leading 
authority on Australian timbers. The hook is dedicated to the Oovernor-Oeneral, 
Sir Konald C. Munro Ferguson, P.C., G.C.M.C., a gr(‘at advocate of Australian 
forestry work. Our copy was presented hy the author. Copies are available at 
the Technological Museum, Sydney. 
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